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FRONT COVER: Channel sample in a 2.5-foot-thick coal bed in Russell County.
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ANALYSES OF VIRGINIA COAL SAMPLES COLLECTED IN 1978-1980

James A. Henderson, Jr.1, Gerald P. Wilkes?,
Linda J. Bragg3, and Charles L. Oman?

ABSTRACT

Since 1975 the Virginia Division of Mineral
Resources has been collecting coal samples from
fresh coal exposures in Virginia. Results from the
analyses of 83 samples collected during 1978-1980
are included in this report. The analyses of these
samples were performed in cooperation with the
U. S. Geological Survey and the results entered
into the National Coal Resources Data System
(NCRDS).

Chemical analyses were made by the U. S. Geo-
logical Survey, the U. S. Department of Energy,
and the Geochemical Testing, Inc. These analyses
are made to report proximate and ultimate ana-
lyses, forms of sulfur, heat values, fusibility of ash,
free-swelling index, and major-, minor-, and trace-
element concentrations. A statistical summary is
included for the samples described in this report.

INTRODUCTION

Coal has been mined in Virginia since colonial
times. Initial production in the State was in the
Richmond basin (Figure 1) where coals of Triassic
age were mined until the early part of the 20th
century. Coals of Mississippian age were mined in
the Valley coal fields beginning in the middle 1800’s
and activity continued until 1971. Mining of Penn-
sylvanian-age coals in the Southwest Virginia
Coal Field began in the 1890’s. The Southwest
Virginia Coal Field covers part or all of Buchanan,
Dickenson, Lee, Russell, Scott, Tazewell, and Wise
counties. :

Infermation on proximate and ultimate analyses,
heat values, and forms of sulfur for some Virginia
coals is available in reports published by the U.
S. Buréau of Mines (U.S. Bureau of Mines, 1926;
Eby and Campbell, 1944). Preparation character-
istics for Virginia coals have also been published
by the U.S. Bureau of Mines (Gray and Boley,
1958a, 1958b; Deurbrouck, 1963a, 1963b). Several
reports are available on the chemical composition

1Virginia Division of Mines, Oil and Gas Section,
Abingdon, Virginia

2Virginia Division of Mineral Resources, Charlot-
tesville, Virginia ;

3U. S. Geological Survey, Reston, Virginia

Figure 1. Locations of coal fields in Virginia.

of coal ash (Abernethy, Peterson and Gibson, 1969a,
1969b). More recently, U. S. Geological Survey
open-file reports contain data on proximate and
ultimate analyses, forms of sulfur, heat values,
major-, minor-, and trace- element concentrations
(Swanson and others, 1976; Zubovic and others,
1979, 1980; Simon and Englund, 1983a, 1983b).

The Division of Mineral Resources has been
collecting coal samples for analyses in cooperation
with the U. S. Geological Survey since 1975. This
report contains the analytical results for 83 coal
samples collected in 1978, 1979, and 1980. These
samples are from many of the major coal beds in
the Southwest Virginia Coal Field that were being
mined during the time of the study. Data presented
in this report and those by Swanson, and others
(1976), Zubovic and others (1979 and 1980) and
Henderson, Oman and Coleman (1981) are the latest
and most detailed available for Virginia coals.
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SAMPLED AREA

The Southwest Virginia Coal Field is in the
Appalachian Plateaus province. Most of the coal
occurs in the rocks of the Cumberland thrust sheet.
The coal and associated rocks in the Southwest
Virginia Coal Field are generally flat-lying to
gently dipping, except along the southeastern boun-
dary of the Appalachian Plateaus province (which
is an area of imbricated thrust sheets) and the
northwestern edge of the Cumberland thrust sheet
(which is bounded by the Pine Mountain fault).
Other major structural features include the Russell
Fork fault (a northwest-trending strike-slip fault),
the Powell Valley anticline, and the Middlesboro
syncline (Miller 1974, Figure 11). The coal beds
occur in strata composed principally of sandstone
and siltstone that in a few places contain thin clastic
and calcareous beds of marine origin. Geologic
maps and reports on the coal-bearing counties in
southwest Virginia are listed in the bibliography.

Samples described in this publication were col-
lected from three of the seven counties in the
Southwest Field (Table 1; Figures 3a-3c). These
samples include two from Buchanan County, forty-
four from Dickenson County, and thirty-seven from
Wise County. Forty-eight of the samples are from
the Wise Formation and 35 are from the Norton
Formation. The oldest coal sampled for this report
is the Tiller coal bed from the Norton Formation
in Dickenson County. The youngest coal sampled
is the Morris coal bed from the Wise Formation
in Wise County.

SAMPLING PROCEDURES

All but one of the samples presented in this report
are face-channel samples and were collected using
procedures similar to those described by Schopf
(1960), Glass (1975), Swanson and Huffman (1976),
Boreck, et.al. (1977) and Henderson, et.al. (1981).
One run-of-mine sample was taken from an under-
ground mine in the Lower Banner coal bed in
Dickenson County. Sampling sites were selected to
give wide geographic and stratigraphic distribu-
tion. Coal freshness, geographic proximity to other
sample sites, and the safety of the sampling area
were used in deciding whether to accept or reject
a potential sampling site. The channel samples
represent the entire thickness of coal and inter-
bedded material being mined at each locality. Non-
coal partings that are mined with the coal were
included in the sample. In places where partings
were excluded from mining, separate supplemental
samples of the partings were taken; these samples
were not analyzed but are stored at the Division

of Mineral Resources coal repository. Where the

coal was being mined in benches, separate samples
were taken from each coal interval. At sites where
the coal thickness was greater than about 6 feet,
two samples were taken. In such cases, separate
samples were collected on either side of major
partings or textural breaks in the coal.

A complete description of the coal and associated
roof and floor rocks was made at each sampling
site. Coal descriptions based on field observations
included thickness of the coal, thicknesses of sub-
units, accessory minerals, amount and type of obser-
vable materials, cleat formation, and primary and
secondary structures. Sampling site descriptions
included site location, elevation of the coal bed,
lithologies of rocks above and below the coal bed,
and strike and dip of the coal-bearing units. In
many cases supplemental samples were taken of
the roof- and floor-rock and stored in the Division
of Mineral Resources coal repository in Charlot-
tesville.

Channel samples of the coal were obtained using
chisels and a hammer. Width and depth of the
channels varies with the thickness of the coal but
were sufficient to give a sample weight of approx-
imately 20-25 pounds. Coal chipped from the chan-
nel fell onto a new sheet of polyethylene, about four
feet square. After crushing with a hammer to less
than % inch size, the sample was thoroughly mixed
by hand and then shaped into a cone. The cone was
then quartered and one quarter placed in a U. S.
Department of Energy coal container. This sample
was sent to the U. S. Geological Survey for for-
warding to the U. S. Department of Energy or the
Geochemical Testing Inc. laboratory. Each of the
other three quarters were placed in double bagged
polyethylene sacks and sealed. Two quarters were
sent to the U. S. Geological Survey for analyses,
and one quarter was placed in the Division of
Mineral Resoureces coal repository.

CHEMICAL AND PHYSICAL TESTS

Analytical procedures used by the U. S. Depart-
ment of Energy and the Geochemical Testing, Inc.
are described in U. S. Bureau of Mines Bulletin
638 (1967) and ASTM (1982). Determinations in-
cluded proximate and ultimate analyses, forms of
sulfur, ash-fusibility temperatures, -calorific
values, and free-swelling indexes.

The U. S. Geological Survey analyzed each sam-
ple for major-, minor- and trace-elements.
Procedures for these analyses as performed by the
U. S. Geological Survey laboratory in Denver are
described by Swanson and Huffman (1975).
Analytical methods used at the U. S. Geological
Survey in Reston are similar to those used in Denver
and are outlined in Figure 4.
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RESULTS

Analytical results from the U. S. Department of
Energy and Geochemical Testing, Inc. are shown
in Table 2; results from analyses performed by the
U. S. Geological Survey are shown in Tables 3, 4,
and 5; statistical summaries for the 83 samples
from Virginia are shown in Table 6.

Analyses from this report and those of Hender-
son, Oman, and Coleman (1981) were combined for
statistical comparison. In all, 217 samples were
used from Virginia. Table 7a, 7b and 7c¢ are com-
parisons of the 217 Virginia coals with 548 Appal-
achian bituminous coals reported by Zubovic and
others (1980).

LEGEND

O Low Split coal bed

o Upper Standford coatl bed
A Eagle coal bed

o Blair coal bed

& Jawbone/Tiller coal bed

L) Jowbone coal bed

i \
e yh 337N

The ultimate and proximate analyses are nearly
identical between the Virginia and Appalachian
samples. The heat values are slightly higher for
the Virginia coals and the sulfur content is lower
than the Appalachian coals. These variables, in
conjunction with fusibility and free-swelling index
results, indicate use is best suited for power gener-
ation as steam coal. Coking tests were not per-
formed for this report.

The concentrations of trace elements, oxides, and
ash are similar in most of the Virginia and Appal-
achian samples. The exception is Py0; content
which is five times higher in the Virginia samples.
Apatite, a major source of phosphorus, is commonly
found in coal ash and may account for the high
P205 value.
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Table 1a. Sample and location information for samples collected in 1978, 1979, and 1980.

Sample . UTM Location

Formation Coal Bed
Number Type of Exposure Age Measured Interval Thickness
Sample thickness
BUCHANAN COUNTY
R-7383 ' N4123630, £396320 Norton Banner (lower split)
Surface Mine Pennsylvanian 4.1 ft. (1.2 m)
3.2 ft. or 38.4 in.
. (0.97 m)
R-7494 N4143000, E414500 Wise Elkhorn
Surface Mine Pennsylvanian 26.4 + ft. (7.4 + m)
2.4 ft. or 28.8 in.
(0.73 m)
DICKENSON COUNTY
R-7348 . N4100760, E368130 Norton Upper Banner
Surface Mine Pennsylvanian 64.1 + ft. (19.5 + m)
2.5 ft. or 30.0 in.
(0.76 m)
R-7351 N4110140, E369590 Wise Clintwood (upper bench)
. "~ Surface Mine Pennsylvanian 33.2 + ft. (10.1 + m)
7.12 ft. or 85.4 in.
(2.17 m)
R-7356 N4041999, E397220 Norton Jawbone
Surface Mine Pennsylvanian 42.29 + ft. (12.9 + m)
4,99 ft. or 59.9 in.
(1.52 m)
R-7357 N4097560, E383990 Norton Upper Banner (Tower bench)
Surface Mine Pennsylvanian 48.0 + ft. (14.6 + m)
2.9 ft. or 34.8 in.
(0.88 m)
R-7358 N4079560, E383990 Norton Upper Banner (upper bench)
Surface Mine Pennsylvanian - 48.0 + ft. (14.6 + m)
2.19 ft. or 26.3 in.
(0.7 m)
R-7359 N4110140, E369590 Wise Clintwood (lower bgnch)
Surface Mine Pennsylvanian 33.2 + ft. (10.1 + m)
2.35 ft. or 28.2 in.
(0.72 m)
R-7380 N4114300, E368795 Wise Clintwood Marker
Surface Mine Pennsylvanian 33.2 + ft. (10.1 + m)
1.28 ft. or 15.4 in.)
(0.39 m)
R-7381 N4115220, E373300 Wise Lower Clintwood (upper bench)
Surface Mine Pennsylvanian 63.2 + ft. (16.2 + m)
0.97 ft. or 11.6 in.
(0.30 m)
R-7382 N4115220, E373300 Wise Lower Clintwood (lower bench)
Surface Mine Pennsylvanian 53.2 + ft. (16.2 + m)

1.0 ft. or 12 in.
(0.30 m)



R-7465

R-7491

R-7492

R-7493

R-7545

R-7546

R-7547

R-7548

R-7549

R-7550

R-7551

R-7552

R-7553

VIRGINIA DIVISION OF MINERAL RESOURCES

N4114300, E368210
Surface Mine

N4115340, E373002
Surface Mine

N4153500, E373000
Surface Mine

N4105080, E373180
Surface Mine

N4097150, E372530
Underground Mine

N4097620, E370430
Surface Mine

N4112560, E362880
Surface Mine

N4099770, E383530
Underground Mine

N4093620, E383130
Underground Mine

N4096870, E 383280
Underground Mine

N4096870, E383280
Underground Mine

N4098860, E381170
Underground Mine

N4095650, E381920
Underground Mine

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Wise
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Clintwood Split
45.8 + ft. (14.0 + m)
1.48 ft. or 17.8 in.
(0.45 m)

Clintwood Split
95.0 + ft. (28.9 + m)
2.65 ft. or 31.8 in.
(0.81 m)

Clintwood Rider
91.6 + ft. (27.9 + m)
1.8 ft. or 21.6 in.
{0.55 m)

Norton
48.0 + ft. (14.6 + m)
2.05 ft. or 24.6 in.
(0.62 m)

Upper Banner
5.6 + ft. (1.7 + m)
3.25 ft. or 39 in.
{1.00 m)

Norton
47.2 + ft. (14.4 + m)
3.15 ft. or 37.8 in.
(0.96 m)

Clintwood Split
29.2 + ft. (8.9 + m)
1.1 ft. or 13.2 in.
(0.33 m)

Lower Banner
4.8 + ft. (1.5 + m)
3.3 ft. or 39.6 in.
{1.01 m)

Upper Banner {lower bench)

9.2 + ft. (2.8 + m)
2.45 ft. or 29.4 in.
{0.75 m)

Lower Banner {upper bench)
4.8 + ft. (1.5 + m)
2.85 ft. or 34.2 in.
(0.87 m)

Lower Banner (lower bench)
4.8 + ft. (1.5 + m)
0.85 ft. or 10.2 in.
(0.26 m)

Splashdam
4.6 + ft. (1.4 +m)
3.95 ft. or 47.4 in.
(1.20 m)

Splashdam
2.7 + ft. (0.8 + m)
2.4 ft. or 28.8 in.
(0.73 m)



R-7554

R-7555

R-7556

R-7557

R-7593

R-7594

R-7595

R-7596

R-7597

R-7860

R-7861

R-7862

R-7863

N40S6060, E381320
Underground Mine

N4099670, E385250
Underground Mine

N4099670, E385250
Grab from
Underground Mine

N4111110, E366970
Surface Mine

N4096160, E380920
Underground Mine

N4098620, E380610
Underground Mine

N4098570, E386990
Underground Mine

N4098270, E391930
Underground Mine

N4098350, E392270
Underground Mine

N4117370, E379730
Surface Mine

N4103460, E396790
Underground Mine

N4109840, E389220
Underground Mine

N4102090, E391400
Underground Mine
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Norton
Pennsylivanian

Norton
Pennsylvanian

Norten
Pennsylvanian

Wise
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Wise
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Splashdam
3.4 + ft. (1.0 + m)
3.15 ft. or 37.8 in.
(0.96 m)

Lower Banner
3.5 ft. (1.1 m)
2.88 ft. or 34.6 in.
(0.88 m)

Lower Banner
Not Applicable
Not Applicable

Eagle
32.3 + ft. (9.8 + m)
2.1 ft. or 25.2 in.
(0.64 m)

Lower Banner
5.3 + ft. (1.6 + m)
4.7 ft. or 56.4 in.
(1.43 m)

Splashdam
4.2 + ft. (1.3 + m)
3.98 ft. or 47.8 in.
(1.21 m)

Lower Banner

6.6 + ft. (2.0 + m)
3.2 ft. or 38.4 in.
(0.98 m)

Upper Banner
3.4 + ft. (1.0 + m)
2.45 ft. or 29.4 in.
(0.75 m)

Lower Banner
5.9 + ft. (1.8 + m)
3.6 ft. or 43.2 in.
(1.1 m)

Blair
102.3 + ft. (31.2 + m)
3.9 ft. or 46.8 in.
(1.19 m)

Tiller
6.5 + ft. (2.0 + m)
1.3 ft. or 15.6 in.
(0.4 m)

Kennedy
3.8 + ft. (1.2 + m)
3.45 ft. or 41.4 in.
(1.05 m)

Raven
5.2 + ft. (1.6 + m)
5.05 ft. or 60.6 in.
(1.54 m)



10

R-7864

R-7865

R-7866

R-8167

R-8168

R-8169

R-8170

R-8206.

R-8242

WISE COUNTY
R-7324

R-7325

R-7341

R-7342

VIRGINIA DIVISION OF MINERAL RESOURCES

N4104400, E391101
Underground Mine

N4108980, E390780
Underground Mine

N4100960, E389410
Surface Mine

N4117270, E389540
Surface Mine

N4117270, E387730
Surface Mine

N4122320, E380820
Underground Mine

N4122330, E381040
Underground Mine

N4111630, E366940
Surface Mine

N4109420, E369740
Surface Mine

N4090170, E351460
Surface Mine

N4092390, E374180
Surface Mine

N4099290, E355190
Surface Mine

N4099290, E355190
Surface Mine

Norton
Pennsylvanian

Norton
Pennsylvanian

Wise
Pennsyivanian

Wise

Pennsylvania

Wise
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Wise

Pennsylvanian

Wise
Pennsyivanian

Wise
Pennsylvanian

Norton
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Jawbone
7.2 + ft. (2.2 + m)
2.75 ft. or 33 in.
(0.84 m)

Kennedy
5.1 + ft. (1.6 + m)
2.0 ft. or 24 in.
(0.61 m)

Dorchester
26.1 ft. (8.0 + m)
5.5 ft. or 66 in.
(1.68 m)

Eagle
43.8 + ft. {13.3 + m)
3.1 ft. or 37.2 in.
(0.94 m)

Blair
55.2 + ft. (16.8 + m)
0.85 ft. or 10.2 in.
(0.26 m)

Sptashdam
6.7 + ft. (2.0 + m)
4.4 ft. or 52.8 in.
{1.34 m)

Spiashdam
4.8 + ft. (1.5 + m)
4.3 ft. or 51.6 in.
(1.31 m)
Clintwood (middle split)
40.0 + ft. (12.1 + m)
3.45 ft. or 41.4 1in.
(1.05 m)

Clintwood (middle split)
91.6 + ft. (27.9 + m)
6.9 ft. or 82.8 in.
(2.10 m)

Lyons
53.1 + ft. (16.2 + m)
2.7 ft. or 32.4 in.
(0.82 m)

Norton
13.9 + ft. (4.2 + m)
1.7 ft. or 20.4 in.
(0.52 m)

Lyons
26.7 + ft. (8.1 + m)
1.33 ft. or 16.0 in.
(0.40 m)

Lyons
26.4 + ft. (8.0 + m)
1.16 ft. or 13.9 in.
(0.35 m)



R-7343

R-7344

R-7345

R-7346

R-7347

R-7349

R-7350

R-7354

R-7355

R-7366

R-7367

R-7406

R-7407

N4091190,
Surface

N4088510,
Surface

£348960
Mine

£347640
Mine

N4088510, E347640
Surface Mine

N4086490, E379880
Surface Mine

N4102340, E354040
Surface Mine

N4093560, E373100
Surface Mine

N4093560, E373100
Surface Mine

N4095655, E367295
Surface Mine

N4095695, E367295
Surface Mine

N4095790, E337630
Underground Mine

N4096830, E340840
Surface Mine

N4085100, E340150
Underground Mine

N4086990, E337000
Underground Mine

PUBLICATION 63

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Norton
Pennsylvanian

Wise
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Norton
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Imbodep
52.1 + ft. (15.9 + m)
3.4 ft. or 40.8 in.
(1.046 m)

Imboden (upper bench)
62.8 + ft. (19.2 + m)

2.55 ft. or 30.6 in.
(0.78 m)

Imboden (lower bench:
62.8 + ft. (19.2 + m)
3.0 ft. or 36 in.

(0.91 m)
Jawbone
39.6 + ft. (12.0 + m)
3.5 ft.
Upper Standiford
26.3 + ft. (8.0 +m)
2.07 ft. or 24.8 in.
(0.63 m)
Norton (upper bench)
26.2 + ft. (8.0 + m)
1.6 ft. or 19.2 in.
(0.49 m)
Norton (lower bench)
26.2 + ft. (8.0 + @)
0.45 ft. or 5.4 in.
(0.14 m)
Norton
61.0 + ft. (18.6 + m)
1.95 ft. or 23.4 in.
(0.59 m)
Norton
61.0 + ft. (18.6 + m)
1.95 ft. or 23.4 in.
(0.59 m)
Morris
4.9 + ft. (1.5 + m)
4.53 ft. or 54.4 in,
{1.38 m)
Morris
30.0 + ft. (9.2 + m)
3.83 ft. or 46.0 in.
(1.17 m)
Dorchester |
5.0 + ft. (1.5 + m)
4,32 ft. or 51.8 in.
(1.32 m)
Dorchester
5.0 + ft. (1.5 + m,
4.16 ft. or 49.G in.
(1.27 m)

11
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R-7408

R-7409

R-7410

R-7411

R-7412

R-7515

R-7516

R-7517

R-7518

R-7519

R-7520

R-8165

R-8166

VIRGINIA DIVISION OF MINERAL RESOURCES

N4083560, E333590
Underground Mine

N4084350, E333350
Underground Mine

N4084350, E333350
Underground Mine

N4091850, E334770
Underground Mine

N4094760, E336750
Underground Mine

N4091100, E348235
Surface Mine

N4091100, E348235
Surface Mine

N4091100, E348235
Surface Mine

N4091100, E348235
Surface Mine

N4091100, E348235
Surface Mine

N4091100, E348235

Surface Mine

N4099610, E345845
Underground Mine

N4099610, E345845
Underground Mine

Wise

Pennsylvanian

Wise

Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise

Pennsylivanian

Wise
Pennsylvanian

Wise
Pennsylivanian

Taggart
6.4 + ft. (2.0 + m)
4,50 ft. or 55.1 in,
(2.4 m)

Low Spiint (lower bench)
6.4 + ft. (2.0 + m)
3.24 ft. or 38.9 in.
(0.99 m)

Low Splint (upper bench)
6.4 + ft. (2.0 + m)
2.02 ft. or 24.2 in.
(0.62 m)

Pardee
6.0 + ft. (1.8 + m)
5.21 ft. or 62.%5 in.
(1.59 m)

Morris
6.8 + ft. (2.1 + m)
6.1 ft. or 73.2 in.
(1.86 m)

Imboden (lower bench, bottom
split 73.6 + ft. (22.4 + m)
0.5 ft. or 6 in.
{0.15 m)

Imboden (lower bench, middle
split 73.6 + ft. (22.4 + m)
2.2 ft. or 26.4 in.

(0.67 m)

Imboden (lower bench, upper
split) 73.6 + ft. (22.4 + m)
1.85 ft. or 22.2 in.

(0.56 m)

Imboden {upper bench)
73.6 + ft. (22.4 + m)
2.85 ft. or 34.2 in.
(0.87 m)

Kelly
73.6 + Tt. (22.4 + m)
4.7 ft. or 56.4 in.
(1.43 m)

Pinhook

73.6 + ft. (22.4 + m)
1.65 ft. or 19.8 in.
(0.50 m)

Pardee (upper bench)
7.7 + ft. (2.4 + m)
3.3 ft. or 39.6 in.
(1.0 m)

Pardee {lower bench)
7.7 + ft. (2.4 + m)
3.8 ft. or 45.6 in.
(1.16 m)



R-8207

R-8208

R-8209

R-8210

R-8241

R-8243

R-8244

N4101920, E353390
Surface Mine

N4101740, E355960
Underground Mine

N4111920, E361450
Surface Mine

N4113020, E362370
Surface Mine

N4102360, E362100
Underground Mine

N4105230, E358810
Surface Mine

N4105460, E358810
Surface Mine

PUBLICATION 63

Wise
Pennsylvanian

Wise
Pennsylivanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Wise
Pennsylivanian

Wise
Pennsylvanian

Wise
Pennsylvanian

Upper Standiford
24.4 + ft, (7.4 + m)
3.0 ft. or 36.0 in.
{0.91 m)

Imboden
3.3 + ft. (1.0 + m)
3.1 ft. or 37.2 in.
{0.94 m)

Imboden
73.0 + ft. (22.2 + m)
3.0 ft. or 36 in.
(0.91 m)

Clintwood Split
45,6 + ft. (13.9 + m)
3.75 ft. or 45 in.
(1.14 m)

Dorchester
3.6 + ft. (1.1 + m)
2.2 ft. or 26.4 in.
{0.67 m)

Lyons
100.3 + ft. {30.6 + m)
2.55 ft. or 30.6 in.
(0.78 m)

Dorchester
100.3 + ft. {30.6 + m)
2.85 ft. or 34.2 in.
(0.87 m)

13
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Table 1b. Descriptions for coal samples from Buchanan County.

U.S.G.S. V.D.M.R. County Latitude Langituda  Formation Coa) Bed . Rank Sanple Sampled
Analysis Sample type thickness
No. No. { inches)
w204620 R-7383 Buchanan 371519n 82101 1w Nor ton Banner © Bltuminous Channetl 38 .4
w206890 R-7494 -Buchanan 372523n 815758w Wise Elkhorn Biftuminous Channel 28.8
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Table 1le. Descriptions for coal samples from Dickenson County.

Ww.5S.G.S. V.DO.M.R. County Latitude Longltuda Formation Coal Bed Rank Sample Sampiled
Analysis Sampie ) type thickness
No . No. ( inches)
w202130 R-7324 Wise 365652n 824007w Wise Lyons 81 tuminous Channe!l 32.4
w202129 R-732% Wisa 3658 15n 822424w Horton Norton R Bituminous Channel 204
w203394 R-7341 Wise 370149n 823740w Wise Lyons 81 tuminous Channel 16.0
w203383 R-7342 Wise 370149n 823740w Wise Lyons 8ituminous Channeal " 13.9
w203387 R-7343 Wise 365722n 824147w Wise Imboden B1ituminous Channal 40.8
w203386 R-7344 Wise 365555n 824238w Wise Upper [mboden B 1 tuminous Channel 30.6
w203385 R-7345 Wise 3655858n 824238w Wise tower Imboden B tuminous Channel 36.0
w203384 R-7346 Wise 365506n 822054w Noiton Jawbone Bi tuminous Channel 42.0
w203389 R-7347 Wise 370327n 823829w Wise Upper Standiford B tuminous Channel . '24.8
w203388 R-7349 Wise 365851n 82254 1w Wise Upper Norton B tuminous Channel C19.2
w203391 R-7350 Wise 365851n 82254 1w Nor ton tower Norton Bituminous Channel 5.4
w204 157 R-7354 Wise 365957n 822952w Nor ton Norton Bituminous Channel 23.4
w204 158 R-735% Wise 365957n 822952w Norton Norton 81 tuminous Channel 23.4
w204163 R-7366 Wise 365946n 824930w Wise Morris ) 81tuminous Channal 64.4
w204164 R-7367 Wise 37002 n 8247 19w Wise Morris ) Bituminous Channel 46.0
w205190 R-7406 Wise 365400n 824739w Wise Dorchester B1tuminous Channel 51.8
w205 191 R-7407 Wise 365458n 824949w Wise Dorchester Bituminous Channel 49 .9
w205192 R-7408 Wise 365305n 825203w Wise Taggart Bituminous Channel §5. 1
w205193 R-7409 Wise 36533 1n 825212w Wise Low Splint 8ituminous Channel 38.9
w205194 R-7410 Wise . 36533 1n 825212w Wise tow Splint B8ituminous Channel 24 .2
w20519% R-7T411 ¥ise 365734n 82512 1w Wise Pardae 81 tuminous Channe) 62.5
w205196 R-7412 Wise 365910n 825003w Wise Morris Bituminous Channal 73.2
w208044 R-7516 Wise 365719n 824217w wise Tmboden , Bituminous Chamne! 6.0
w208045 R-7516 Wise 365717n 824217w Wisa lmboden “Bituminous Channel 26.4
w208046 R-71517 Wise 3657 19n 824217w Wise fuboden Bl tuminous Channel 22.2
w208047 R-7518 Wise 365719n 824217 w Wise tmboden B1tuminous Channol 34.2
w208048 R-7519 . Wise 365719n 824217w wWise Kalty Bituminous Channol 56.4
w208049 R-7620 Wise 365719n H24217w Wise P inhook Bituminous Channel 19.8
w211679 R-8165 Wise 370154n R24358w Wise Pardee Bituminous Channel 39.6
w211678 R-8166 Wise 37G154n 824358w Wise Pardee Bituminous Channel 45.6
w212488 R-8207 Wise 370313n 823855w Wise Upper Standiford 81 tuminous Channel 36.0
w212491 R-8208 Wise 370308n 8237 11w Wise Imboden Bituminous Channel 37.2
w212489 R-8209 Wise 370842n 823336w Wise Imboden . Bt tuminous Channel 36.0
w212490 R-8210 Wise 370918n 823259w wWise Clintwood 81 tuminous Chaniel 45.0
w212492 R-8241 Wise 370332n 823303w Wise Darchester B1tuminous Channal 26.4
w212493 R-8243 Wise 3705030 823519w Wise Lyons B1tuminous Channel 30.6
w212494 R-8244 Wise 370510n 823519w Wise Dorches ter B1tuminous Channel 34.2
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Table 1d. Descriptions for coal samples from Wise County.

.5.G.S. V.D.M.R. County tatitude tongitude Formation Coal Bed Rank Sample Sampied
Analysis Sample type thickness
No. No. { inches)

w203380 R-7248 Dickenson 370246n B22858w Norton Upper Banner Bt tuminous Channel 30.0
w203392 R-735% Dickenson 370748n 822804w Wise Upper Clintwood Bituminous Channel A5.4
w204 189 R-7356 Dickenson 370303n 820922w Norton Jawbone 8{tuminous Channet 59.9
w204 160 R-7387 Dickenson 370108n 821814w Norton Upper Banner 81tuminous Channel 34.8
w204 161 R-7358 Dickenson 370108n 821814w Norton Upper Bannar Bituminous Channe) 26.3
w204162 R-7359 Dickenson 370749n 822804w Wise Lower Clintwood B8 1ituminous Channel 28.2
w204617 R-7380 Dickenson 371003n 822840w Wise Ctintwood Marker 81tuminous Channel 16.4
w204618 R-7381% Dickenson 371036n 822537w Wise Ciintwood 81 tuminous Channel i1.6
w204619 R-7382 Dickenson 371036n B822537w wise Clintwood Bituminous Channel 12.0
w206886 R-74656 Dickenson 37 1003n 822903w Wise Clintwood Bituminous Channel 17.8
w206887 R-7491% Dickenson 371040n 822548w Wise Ciintwood B1tuininous Channel 31.8
w206888 R-7492 Dickenson 371042n 822549w Wise Citntwood Rlider B1{tuminous Channel 21.8
w206889 R-7493 Dickenson 370506n 822536w Nor ton Nog ton B tuminous Channel 24.6
w209959 R-754% Dickenson 370050n 822556w Nor ton Upper Banner 81ituminous Channel 39.0
w209960 R-7546 Dickenson 370104n 822724w Norton Norton Bituminous Channel 37.8
w20996 { R-7547 Dickenson 370904n 823238w Norton Ciintwood Spiit Bltuminous Channel 13.2
w209962 R-7548 Dickenson 370220n . 821834w Noi~ton tower Banner Bt tuminous Channel 39.6
w209963 R-7849 Dickenson 370028n B21848w MNorton Upper Banner Bituminous Channel 29.4
w2 10391 R-7550 Dickenson 370045n B21844w Norton Lower Banner Bl tuminous Channel 34.2
w210392 R-7551 Dickenson 370045n B21844w Norton Lower Banner 81t tuminous Channet 10.2
w2 10393 R-7552 Dickenson 370149n 822008w Norton Splash Dam Bituminous Channel 47.4
w210394 R-7553 Dickenson 370005n 82193%7w Norton Splash Dam 81 tuminous Channel 28.8
v 10398 R-7554 Dickenson 370018n 822003w Narton Splash Dam 81itwuminous Channel 37.8
w21G6396 R-755% Dickenson 370218n 821723w Norton tower Banner Bituminous Channel 34.6
w2 10403 R-7656 Dickenson 370218n 821723w Nor ton tower Banner Bituminous Run of Mine

w2 10397 R-7587 Dickenson 3708 19n 822952w Wise Eagle 81tuminous Channel 25.2
w210398 R-7593 Dickenson 370022n 822017w Horton iower Banner Bituminous Channel 56.4
w2 10389 R-7594 Dickenson 370140n 82203 1w Moirton Spltash Dam 81ituminous Channel 47.8
w2 10400 R-7595 Dickenson 370143n 82161 tw Nor ton Lowar Banner Bituminous Channel 38.4
w210401 R-7596 Dickenson 370133n 821252vw Nor ton Upper Eosnner 81ituminous Channel 29.4
w210402 R-7597 Dickenson 370135n B821239w Norton Lower 8anner 8ituminous Channel 43.2
w211174 R-7860 Dickenson 371151n 821555w Wise Blair B tuminous Channel 46.8
w211169 R-7861 Dickenson 370424n 820945w Norton Tiller 81ituminous Channel i5.6
w211168 R-7862 Dickenson 370748n 821449w Nor ton Kennedy Bituminous Channel 41.4
w211170 R-7863 Dickenson 370337n 821317w Norton Raven Bituminous Channel 60.6
w2 11171 R-7864 Dickenson 370452n 82133 1w Norton Jawbone Btituminous Channel 33.0
w211172 R-7868 Dickenson 3707 19n 821346w Norton Kennedy Bituminous Channeal 24.0
w211173 R-7866 Dickenson 370259n 821436w Wisa ‘Dorchester Bituminous Channal 66.0
w211674 R-8167 Dickenson 370221n 821431w wWise Eagle 81tuminous Channel 37.2
w211675 R-8168 Dickenson 371160n 8215854w Wise 8lair Bituminous Channe!l 10.2
w1676 R-8169 Dickenson 371427n 822038w Nortan Splash Dam B4 tuminous Channel 52.8
w2 11677 R-8170 Dickenson 371429n 822027w Norton Splasihh Dam 8ituminous Channel 51.6
w212486 R-8206 Dickenson 370836n £22953w Wise Clintwood 81 tuminous Channel 41.4
w2 12487 R-8242 Dickenson 370726n 822757w Wise Ciintwood 8§ tuminous Channel 82.8
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TA3LE 2A.~~-PROXIMATE AND ULTIMATE ANALYSES, HEAT CONTENT, FORMS OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS FOR 2 AITUMINOUS COAL SAMPLES FROM GSUCHANAN COUNTY, VIRGINIA.

[ALL ANALYSES EXCEPT KCAL/KG, 8TU, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURES IN PERCENT. TFOR EACH SAMPLE NUMBER,
THE ANALYSES ARE HEPORTED THREE WAYS; FIRST, AS-RECEIVED, SECOND, MOISTURE=-FREE, AND THIRD, MOISTURE- AND ASH-FREE.
ANALYSES BY COAL ANALYSIS SECTION, DEPARTMENT OF ENERGY, PITTSBURGH, PA. AND A COMMERCIAL TESTING LABORATORY FOLLOWING AST
STANDARDS. G FOR ASH-FUSION TEMPERATURES MEANS GREATER THAN.]

PROXIMATE ANALYSIS ULTIMATE ANALYSIS " HEAT OF COMBUSTION
SAMPLE ) . VOLATILE FIXED : ' '
NUMBER HOISTURE MATTER CARBGN ASH WYDROGEN  CARBON ~ NITROGEN  OXYGEN SULFUR KCAL/KG  BTU/LB
R-7383 3.6 23,3 - 44y 28.2 4 53.5 10 7.4 0.6 5,720 10,300

- 24.2 4646 29.3 3.8 60.7 1.1 boh .6 5,940 10,690
i - 34.2 . 65.8 --—- 5.4 85.8 1.6 6.2 .9 8,390 15,110
R-T494 3.3 33.2 . 57.1 . b4 5.6 . 78.5 1.6 7.2 .3 7,740 13,940

-- 34,3 59.0 6.6 5.4 81.2 1.7 4.4 .8 8,010 14,410

— 36,8 63.2 - 5.8 86.9 1.8 4.7 9 8,570 15,430

. 3
B "FORMS OF SULFUR ASH=FUSTON TEMPERATURE, ¢
SAMPLE 4.  AIR-DRIED :  FREE- INITIAL
NUMBER LOSS SULFATE PYRITIC ~ ORGANIC  SWELLJNG DEFORMATJON SOFTENING ©FLUID
INDEX

R-7383 .7 0.01 0,19 0,44 4y5 1,5406 1,5406 1,5406

-—- .01 o0 46

--- .01 ,28 ‘65 _ ,
R=7494 2.1 L1 .23 .53 9.0 15406 " 1.5406 15406

-—- .01 .24 .55 . ,

8 - -~ .01 25 .59
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TABLE 2B.~-PROXIMATE AND ULTIMATE ANAL'YSES, HEAT CONTENT, FORMS OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS FOR 44 BITUMINOUS COAL SAMPLES FROM DICKENSON COUNTY, VIRGINIA.

CALL ANALYSES EXCEPT KCAL/KG, BTU, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURES IN PERCENT. FOR EACH SAMPLE NUMBER,
THE ANALYSES ARE REPORTED THREE WAYS; FIRST, AS-RECEIVED, SECOND, MOISTURE-FRES, AND THIRD, MOISTURE- AND ASH-FREE.
ANALYSES BY COAL ANALYSIS SECTION, DEPARTMENT OF ENERGY, PITTSBURGH, PA. AND A COMMERCIAL TESTING LABORATORY FOLLOWING AST
STANDARDS. G FOR ASH-FUSION TEMPERATURES MEANS GREATER THAN.)

PROXIMATE ANALYSIS ULTIMATE ANALYSIS HEAT OF COMBUSTION

SAMPLE VOLATILE FIXED .
NUMBER HOISTURE HATTER CARBON ASH HYDROGEN CARBON NITROGEN OXYGEN SULFUR KCAL/KG atu/sLe
R-7348 2.8 2%.3 58.1 10.3 5.1 76.1 1.3 6.3 0,9 7,520 13,530
-—- 29.6 59.8 10.6 4.9 78.3 1.3 3.9 .9 7,740 13,920
--- 33.1 66.9 - 5.5 87.6 1.5 4.4 1.0 8,650 15,580
R-7351 3.9 33,7 57.7 4.7 5.5 79.0 1.8 8.2 .8 7,850 14,140
- 35.1 60.0 4.9 5.3 82.2 1.9 4.9 .8 8,170 14,710
——- 36.9 63.1 ~-- 5.5 86.4 2.0 5.2 .9 8,590 15,470
R=7356 25.6 57.0 13.4 4.8 72.1 1.4 7.7 .6 7,080 12,740
2647 59.4 14.0 4.5 75.14 1.5 4.3 .6 7,370 13,270
31.0 69.0 .- 5.3 87.3 1.7 5.0 .7 8,570 15,420
R-7357 3.3 32.6 60.5 3.6 5.4 81.8 1.5 7.1 .6 8,040 14,470
bee 33,7 62.6 3.7 5.2 84.6 1.6 4.3 .6 8,310 14,960
-— 35.0 65.0 --- 5.4 87.9 §.6 4.5 .6 8,630 15,540
R=7358 3.4 28.8 52.0 15.8 4.9 69.2 1.4 8.0 .6 6,880 12,380
- 29.8 53.8 16.4 4.7 71.6 1.4 5.2 .6 7,120 12,820
- 35.6 64.4 --- 5.6 85.6 1.7 6.2 .7 8,510 15,330
R-7359 2.2 30.8 55.9 119 5.0 74.4 1.5 7.1 .9 7,440 13,400
.- 3t.5 . Ss7.2 11.3 4.9 76.1 1.5 5.3 .9 7,610 13,700
-—- 35.5 84.5 - 5.5 85.8 1.7 5.9 1.0 8,580 15,450
R-7380 4.0 34,6 57.8 3.6 5.8 79.7 1.7 8.3 .9 7,920 14,260
~—- 36.0 - 6042 3.7 5.6 83.0 1.8 4.9 .9 8,250 14,860
- 37.4 62.6 - 5.8 86.3 1.8 5.9 1.0 8,580 15,440
R-7381 W 31.6 57.5 7.0 5.3 76.3 1.5 9.0 .8 7,550 13,590
- 32.9 59.8 7.3 5.1 79.4 1.6 5.8 .8 7,860 14,150
--- 35.5 64.5 --- 5.5 85.6 1.7 6.2 .9 8,480 15,260
R-7382 3.4 30.8 564.2 11.6 4.9 72.6 1.4 8.5 .9 7,180 12,930
--- 31.9 56.1 12.0 4.7 75.2 1.4 5.7 .9 7,430 13,380
-— 36.2 63.8 --- 5.3 85.4 1.6 8.4 1.1 8,450 15,210
R-7465 3.7 34.5 55.4 8.4 5.9 76.5 1.7 7.9 1.6 7,630 13,740
——- 35.8 57.5 6.6 5.7 79.4 1.8 4.8 1.7 7,930 14,270
- 38.4 $1.6 --- 6.1 85.1 1.9 5.1 1.8 8,490 15,280
R=7491 4.0 31,2 56.5 6.3 5.6 77.0 1.8 8.1 1.3 7,670 13,800
-—- 34.6 58.9 6.6 5.4 80.2 1.9 4.7 1.4 7,990 14,370
--- 37.0 63.0 --- 5.7 €5.8 2.0 5.1 1.4 8,550 15,380
R-7492 3.4 33.7 59.0 3.9 5.8 79.5 1.8 7.4 1.6 7,960 14,330
: - 34.9 61.1 4.0 5.6 82.3 1.9 4.5 1.7 8,240 14,830
—-—- 36.4 63.6 - 5.8 85.8 1.9 4.7 1.7 8,590 15,460
R=7493 3.9 29.9 61.6 4.6 5.5 80,2 1.6 7.1 .9 7,890 14,200
- 31.1 84.1 4.8 5.3 83.5 1.7 3.8 .9 8,210 14,780
.- 32.7 67,3 -~- 5.5 87.7 1.7 4.0 1.0 8,620 15,520
R=7545 2.0 31.7 60.0 6.3 5.1 79.7 1.5 6.7 .6 7,910 14,240
- 32.3 61,2 6.4 5.0 81.3 1.5 5.0 .6 8,070 14,530
.- 34,6 §5.4 -—- 5.3 86.9 1.6 S.4 o7 8,620 15,520
R=7546 3.7 30.9 57.0 8.4 5.7 75.0 1.5 8.4 {.0 7,480 13,470
—— 32.1 $9.2 8.7 5.5 77.9 1.6 5.3 1.0 7.770 13,990
- 35.2 64.8 -—- 6.0 85.3 1.7 5.8 1.4 8,510 15,320
R=7547 8.9 34.1 49.2 7.8 5.9 69.8 1.5 12.3 2.6 7,050 12,690
- 37.4 54.0 8.6 5.4 76.6 1.6 4.8 2.9 7,740 13,930
— 40.9 59.1 --- 5.9 83.8 1.8 5.3 3.1 8,460 15,230
R~7548 2.5 28.2 56.4 12.9 4.9 72.8 1.4 7.0 1.9 7,220 12,990
-~ 28.9 57.8 13.2 4.7 74.7 1.4 4.9 1.4 7,400 13,330
- 33.3 66.7 —--- 5.5 86.1 1.7 5.6 1.3 8,530, 15,360
R=7549 2.0 31.8 57.2 9.0 5.4 77.0 1.4 6o o7 7,570 13,620
——— 32.4 58.4 9.2 5.3 78.6 1.4, 4.7 o7 7,720 13,900
-—- 35.7 64.3 ——— 5.8 86.5 1.6 5.2 .8 8,500 15,300
R=7550 1.3 44.5 47.3 6.9 5.2 30.0 1.6 5.5 .8 7,930 14,270
-— 45.1 47.9 7.0 5.1 81.1 1.6 4ok .8 8,030 14,460
~—- 48.5 51.5 --- 5.5 87.1 1.7 4.7 .9 8,640 15,550
R=7551 1.5 19.7 28.5 50.3 3.0 39.2 .8 5.6 1.0. 3,860 6,950
-—- 20.0 28.9 51.1 2.9 319.8 .8 4.3 1.0 3,920 7,050
- 40.9 59.1 -— 5.9 81.3 1.7 8.9 2.1 8,010 14,410
‘R-7552 2.0 29.6 59.3 9.1 5.2 77.0 1.5 6.3 1.0 7,680 13,820
. - 30.2 60.5 9.3 5.1 78.6 1.5 4a6 1.0 7,840 14,100
-— 33.3 86,7 -—- 5.6 86.6 1.7 5.1 1.1 8,640 15,550
R-7553 1.9 33.5 55.0 9.6 5.3 75.4 1.4 6.5 1.8 7,560 13,600
-—- 3441 56.1 9.2 5.2 76.9 1.4 4.9 1.8 7,700 13,860
- 37.9 62.1 --- 5.8 35.2 1.6 S.4 2.0 8,540 15,370
R=7554 3.0 34.8 55.1 7.1 5.4 74.8 1.4 7.1 41 7,640 13,750
- 35.9 56.8 7.3 5.2 77.1 1.4 4.6 4.2 7,880 14,180
.- 38.7 61.3 - 5.6 83.2 1.6 4.9 4.6 8,500 15,300
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TABLE 28.--PROXIMATE AND ULTIMATE ANALYSES, HEAT CONYENT, FORMS OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS fOR 44 BITUMINOUS COAL SAMPLES FROM DICKENSON COUNTY, VIRGINIA--CONTINUED

FROXIHATE ANALVSIS ULTIMATE ANALYSIS HEAT OF COMBUSTION

SAMPLE VOLATILE FIXED
NUMBER MOISTURE MATTER CARBON ASH HYDROGEN CARBON NITROGEN OXYGEN SULFUR KCAL/KG 8Tu/Le
R=7555 2.2 28.4 58.2 1.2 5.0 741 1.4 7.0 1.1 7,380 13,280
- 29.0 59.5 1.5 4.9 75.8 1.4 5.2 1.1 7,550 13,580
--- 32.8 67.2 - 5.5 85.6 1.6 5.8 1.3 8,520 15,340
R-7556 3.1 22.8 40.7 33.4 4.0 54.3 1.1 6.2 .9 5,380 9,650
- 23.5 42.0 34.5 3.8 $6.0 1.1 3.6 9 5,560 10,000
il 35.9 64,14 - 5.8 85.5 1.7 5.4 1.b 8,480 15,260
R=7557 3.9 30.8 52.1 13.2 5.3 71.0 1.4 8.0 1.1 7,090 12,760
- 32.0 54.2 13.7 5.1 73.9 1.5 4.7 1.1 7,370 13,270
- 37.2 62.8 - 5.9 85.6 1.7 5.5 1.3 8,550 15,390
R=7593 1.6 30.0 53.9 15.3 4.8 72.0 1.4 5.6 - .8 72140 12,850
=== 30.5 54.0 15.5 4.7 73.2 1.4 h.2 .8 7,260 13,060
- 36.1 63.9 et 5.6 86.6 1.7 5.0 1.0 8,590 15,470
R-7594 3.3 42.9 32.1 217 4.5 64,6 1.2 7.3 o7 ' 6,240 11,240
== 4.4 33.2 2.4 4.3 66.8 1.2 4.5 o7 6,460 11,620
! - 57.2 42.8 —-- S5 86.1 1.6 5.8 .9 8,320 14,980
R=7595 2.4 30.5 §0.0 71 5.4 78.8 1.5 6.3 .8 7,820 14,080
=== 3.2 61.5 7.3 5.3 80.7 1.5 4.3 ] 8,010 14,420
=== 33.7 66.3 --- 5.7 87.1 1.7 4.6 .9 8,640 15,550
R-759¢6 1.5 33.1 50.5 t4.9 5.0 70.5 1.3 6.1 2.2 7,130 12,830
- 33.6 51.3 15.1 4.9 71.6 1.3 4.8 2.2 7,240 13,030
= 39.6 60.4 .= 5.8 84.3 1.6 5.7 2.6 8,530 15,350
R-7597 3.8 32.2 s.s 6.5 5.9 77.8 1.5 7.6 .8 7,740 13,920
- 33.5 59.8 6.8 5.7 80.9 1.6 hob .8 8,040 14,470
- 35.9 64.1 - 6.1 86.7 1.7 4.7 .9 8,620 15,520
R-7860 2.7 30.4 55.9 11.0 5.0 73.3 1.4 6.5 2.8 7,290 13,120
i 3t.2 57.3 11.3 4.8 75.3 1.4 4.2 2.9 7,490 13,490
- 35.2 64.8 -— Seb 84.9 1.6 4.7 3.3 8,450 15,210
R-7861 23.4 56.5 18.3 4.4 70.0 1.2 5.5 .6 6,790 12,220
23.8 57.6 18.6 4.3 71.2 t.2 4.0 .6 6,910 12,440
29.3 70.7 -—- 5.3 87.5 1.5 5.0 .8 8,490 15,280
R-7862 1.4 20.5 55.3 22.6 4.1 64.6 1.2 6.8 54 6,500 11,700
- 21.1 56.1 22.9 4.0 65.5 1.2 5.7 .8 6,590 11,860
= 27.3 2.7 - 5.2 84.9 1.6 7.4 1.0 8,550 15,380
R-7863 2.0 22.9 50.5 24.6 4.1 63.6 1.2 6.0 .5 6,260 11,260
-—-- 23.4 51.5 25.1 4.0 65.0 1.2 4.3 o5 6,390 11,490
e 3t.2 68.8 .- 5.3 86.7 1.6 5.7 o7 8,520 15,340
R-7864 1.5 19.8 53.6 25.1 4.0 64.2 1.1 5.2 0.5 6,220 11,200
-—-- 20.1 54.5 25.9% 3.9 5.2 1.1 3.8 .6 6,320 11,370
-—- 26,9 73.1 - 5.2 87.4 1.4 $.2 o7 8,480 15,260
R=7865 2,5 19 8.8 29.3 3.9 58.3 1.1 5.7 1.5 5,780 10,400
- 19.6 50.1 30.3 3.7 59.8 1.1 3.6 1.5 5,930 10,670
b 28.1 71.9 - 3.3 85.8 1.6 5.1 2.1 8,510 15,310
R-7866 2.2 28.9 53.2 15.7 4.8 70.8 Tob 8.7 6 6,980 12,560
- 29.6 54.4 16.0 4.7 72.4 1.4 4.8 .6 7,140 12,840
=== 35,2 64.8 - 5.6 b6.2 1.7 5.8 o7 8,500 15,290
R-8167 2.1 33.3 61,2 3.4 5.4 Bi.4 145 745 .8 8,020 14,430
=== 34.0 62.5 3.5 5.3 83.2 1.6 5.7 .8 8,190 14,730
--- 35,2 64,8 - 5.9 86.2 146 5.9 .8 8,480 15,260
R-3168 2.7 29,5 55.8 12,0 4.9 72,9 145 6e5 2,2 710240 13,030
=== 30.3 57.4 12.3 4,7 4.9 1.9 he2 2.3 7,440 13,3%0
-~ 34,5 65,5 - 5.4 85.5 o7 4.8 2.6 8,490 15,280
R-8169 2.8 31,1 56,0 10,1 5.1 74.8 1,5 7.8 o8 7,340 13,210
- 32,0 57.6 10.4 4,9 7.0 1.5 5.9 '6 7,550 13,590
=== 35,7 64,43 - 5.5 86.0 1.7 641 o7 8,430 15,180
R-8170 2,3 28,9 52,8 16,0 4.9 70.0 145 6,8 o8 1,020 12,630
- 29,6 54.0 16.4 4.7 1.4 1.6 4.9 .8 7,180 12,930
- 35.4 6446 === 5.6 85.7 1,9 5.9 9 8,590 15,460
R-8206 2.1 30.9 61.8 5.2 5,1 79.9 1.6 7.5 o7 7,820 14,080
e 31,6 63,2 5.3 4.9 81.7 1.7 S.7 . 7,990 14,380
--- 33.3 66,7 --= 5.8 6.2 1.8 6.0 .8 8,440 15,190
R-8242 440 31,7 59,6 4.7 5.2 77.3 1.8 10.1 .8 7,540 13,580
- 33.0 62,1 4.9 4.9 20,6 1.9 6.8 ' 9 7,860 14,150
- 34,7 65.3 --- S5¢¢ 84.7 2,0 7.2 .9 8,270 14,880
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TABLE 28.--PROXIMATE AND ULTIMATE ANALYSES, HEAT CONTENT, FORMS OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS FOR 44 BITUMINOUS COAL SAMPLES FROM OICKENSON COUNTY, VIRGINIA--CONTINUED

FORMS OF SULFUR ASH-FUSION TEMPERATURE, C
SAMPLE AIR-DRIED ‘ FREE- INITIAL B E
NUMBER LOSS " SULFATE PYRITIC ORGANIC SWELLING DEFORMATION SOFTENING FLULD
. ‘ INDEX . .
R-7348 2.0 0.01 0.29 0459 8.0 1,6006 156006 {1,6006
-—- .01 .30 161
‘ ——— .01 +33 68
R+7351 247 02 W19 162 8.0 1,390 1abds o °. 1s508
- 02 220 165
-== 02 W21 68 g
R-7356.. 3.4 .04 a2 i 8.0 1s5606 115406 155406
—-— +01 2 148
- s 0 15 56
R=7357 2.5 .01 13 48 4.0 1,480 1,230 15295
.- «01 13 e ?
- 0% oia W48
R-7358 ¢ 2.7 .0f 6 40 7.5 “d,s6406 1554606 - 1s5406
———— 01 W17 a6
~-- .04 420 450 : - ¥
R=7359 1.3 . .0t $36 52 7.5 1r5606 1s5006 115406
=== 501 037 253
——- .04 42 160
(] : :
R=7380 2.8 .01 .24 62 7.0 1r24s C As29s 1,365
- .04 .25 65
- .04 26 167
R-7381 . 2.9 .01 a7 <85 9.0 i,5606 - 15406 1,5406
- .01 .18 +68
¥ —-—- +01 719 73
R-7382 2.3 .01 .19 w2 9.0 1,5406 < 1,5406 1,5406
——— .01 20 o 75
i daled .01 W22 +8S N s
;R-7l~63> 2.3 .01 t.20 +38 8-.()' .1'/330 v 1,395 L 1,440
--- .01 1.25 .39
. -—- .01, 1.33 042 .
(o N . . ) .
R-7491 2.8 .02 .84 246 9.0 1,395 R DYV I 1,490
- .02 <87 48
- .02 .94 «51
‘R-7492 1.9 0.02 1.18 0.39° 9.0 1,215 1,265 .¢ 1,320
-—- .02 1.22 .40
- .02 1.22 42 )
R-7493 - 2.8 .01 .43 HYE 9.0 1,355 c0 1,425 1,475
“—- .01 .45 48
--- .01 47 .50 .
R-754% 1.2 .01 .10 .51 8.0 1,365 . 1s815 1,490
- --- .01 .10 52 :
. . - .01 . .56 ) ) ; R
T R=7546 2.2 Jo1 .15 .80 . 8.5 S 1,190 L teess 1,325
Vo <-- 04 16 .83° i A s
- 01 A7 .91 . ) .
JR-7547 7.5 .01 2.20 .43 8.0 " 1095 ¢ 1,160 1,220
.- <01 2.41 W47 .
o -—- .01 2.64 52 ‘ o
R-7548" 1:8 .01 .65 45 7.0 1,400 : t,470 1,520
' ' -—- 01 .67 46 : '
--- .01 .77 .53 )
R-7549 - .9 <01 .06 .58 8.0 4,210 1,290 1,350
S -— .01 .06 .59 o o
\ - .01 .07 .65 } L .
R=7550° .b 101 .16 .65 8.0 < 4,165 o215 1,300
Voo —-— .01 .10 .66 : :
.- .01 A1 1 . .
R=7551 .6 . .02 .54 49 145 1,330 ' 1,380 1,445
N —— <02 .55 «50 '
- .04 1.12 1.02 o ,
R-7552 1.1 .01 .28 .73 8.5 1,280 ’ 1,355 . 15420
oo --- .01 .29 W74
—-~ .01 .3 .62
R=7553 .7 A4 1,03 .66 8.5 1,040 1,145 1,225
: -—- W14 1.05 .67 i k . .
-—- .16 1.16 .75
R-7554 1.7 .23 2.77 1.15 8.5 1,070 1,120 1,170
- .24 2488 t.19

- .26 3.08 1.23
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TABLF 2B.~-PROXIMATE AND ULTI#ATE ANAL‘VSES: HEAT CONTENT, FORMS OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS FOR 44 BITUMINOUS COAL SAMPLES FQ0™ DICKENSON COUNTY, VIRGINIA-—=CONTINUED .

FORMS OF SULFUR ASH-FUSION TEMPERATURE, C
SAMPLE AIR-DRIED FREE~- INITIAL
NUMBER L0SS SULFATE PYRETIC ORGANIC SWELLING DEFORMATION SOFTENING FLUID
INDEX

R=7555 1.0 .10 0.23 0.81 7.5 1,300 1,360 1,410
“-- .10 .24 .83
--- .12 .27 .94

R=7556 2.3 <01 +37 .55 6.5 1,295 1365 1,610
--- .01 .38 .57
--- .02 .58 .87

R=7557 2.8 .19 .32 .62 8.5 1,170 1,240 1,330
- .20 .33 .65
- .23 .39 .75

R=7593 .7 .01 .22 .61 7.5 1,245 1,305 1,355
——— .01 .22 .62
——- .01 .26 .73

R-7594 2.2 .01 .13 .57 7.0 1,410 1,480 1,530
--- .01 .13 .59
-—- .01 A7 .76

R=7595 1.3 .01 .07 W72 8.0 1,150 1,210 1,260
-—- .01 .07 74
--- .01 .08 .80

R-7596 .5 .01 1.91 .25 7.5 1,310 1,365 1,425
- .01 1.94 .25
-—-- .01 2.28 .30

R-7597 2.6, .01 .09 .66 6.0 1,330 1,375 1,425
--- .01 .09 .69
--- .01 .10 74

R-7860 1.5 %2 1.29 1.14 9.0 1,225 1,295 1,405
--- 43 .33 1.17
- .49 1.49 1.32

R-7861 .9 .03 .04 .53 9.0 1,425 1,470 1,510
- .03 <04 <54
--- .04 .05 .66

R-7862 .6 .05 .24 .45 8.0 1,405 1,500 1,5406
--- .05 .26 46
--- .07 .32 .59

R-7863 1.0 .02 .03 45 8.0 1,375 1,465 1,5406
-—- .02 .03 L6
——- .03 .04 .61

R-7864 X 0.7 0.d5 G.10 0.40 7.5 1,515 1,5406 125406
-—- .05 .10 .41
——- .07 L4 .55

R-7865 1.5 W24 .73 V48 8.0 1,305 1,415 1,5406
- .25 .75 49
--- .35 1.07 .71

R-7866 ‘ ) .03 04 .54 745 1,475 1,5406 1,5406
- ,03 .04 .55
— .04 .05 66

R-8167 6 .07 17 .55 8,5 1,275 10330 1,470
- .07 A7 56
--- .07 18 .58

R-8168 1,5 o286, 1016 .78 2.0 10190 14280 1,370
=== 27 119 280
——— 30 1,36 91

R-8169 1.6 04 ,03 .56 745 1,400 105406 1+5406
-a- 04 .03 .58
- .05 .03 64

R-3170 . 1.1 At W16 48 - 745 1,370 16453 1,500
-— Y .16 o49
- .13 .20 .59

R=8206 V6 .01 .10 .61 3.5 1,540 15406 145406
--- .01 .10 .62
--- .01 .11 66

R-8242 1.9 .09 .15 .60 7.5 1,225 1373 1r445
--- .09 16 .63

== .10 16 266
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TABLE 2C.-~PROXIMATE AND ULTIMATE AMALYSES, HEAT CONTENT, FOR%S OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS FOR 37 BITUMINOUS COAL SAMPLES FROM WISE COUNTY, VIRGINIA,

[ALL ANALYSES EXCEPT KCAL/KBs BTU, FREE-SWELLING INDEX AND ASH-FUSION- TEMPERATURES IN PERCENT. FOR EACH SAMPLE NUMBER,
THE ANALYSES ARE REPORTED-TMRET WAYS; FIRST» AS-RECEIVFD, SECOND, MOISTURE-FREEX AND THIRD, MOISTURE- AND ASH-FREE.
ANALYSES B8Y COAL ANALYSIS<SECTIOM, DEPARTMENT OF ENERGY, PITTSBURGHs PA, AND A COMMERCIAL TESTING LABORATORY FOLLOWING
ASTM STANDARDSs 6 FOR ASH-FUSION TEMPERATURES MEANS GREATER THAN.D

PROXIMATE AHALYSIS . ULTIMATE ANALYSES - HEAT OF LOMBUSTION

SAMPLE VOLATILE- FIXED : :
NUMRER MOISTURE MATTER CARAON ! Asy HYDRNGEN CARBON NITROGEN OXYGEN SULFUR KCAL/XG BTU/LS
R-7324 3.0 34,2 53,9 8.9 5.2 73.8 143 8.0 2.8 7,440 13,390
--- 35.3 55.6 9.2 5.0 76:14 1.3 5.5 2:9 7,670 13,800
—— 36.8 5oL 6142 --- 5.5 83,8 1.5 6.1 3.2 8,440 15,200
R=7325 3.9 34,4 55.4 6.3 5.4 1742 1.4 8.8 o? 7,630 13,730
y --- 35,7 57.6 8.6 5.2 8043 1.5 5.5 +9 7,940 14,270
- 3803 .. 617 © o =e- 5.5 8640 1.6 5.9 1.0 8,500 15,290
R=7341 2.5 3341 53.8 1046 5.2 73.3 1.5 5.3 4.2 7,640 13,330
-— 33.9 5542 10.9 5.0 7542 1.5 3.2 £.3 7,600 13,570
- 381 .. 61,9 --- 5.7 8423 1.7 3.5 4.8 8,520 15,340
R-7362 2. 32.8 52.3 t2.7 5.0 7.5 1l 4.8 45 - 7,240 13,040
.- 33.5 53.% 13.0 4.9 734 1.4 2.9 4.6 70410 13,330
- 3805  son 6149 --- 5.4 84,0 16, 3.3, 5.3 8,510 15,320
R-7343 3.8 3344 51.8 14.0 5.4 72.5 194 8.8 .8 . 7,220 12,990
.- 34,7 53.8 1.4 5.2 75.4 1.5 5.6 .8 7,500 13,500
-—- 39.2 .5 6N.8 --- 5.8 8541 1.6 6.4 .9 8,470 15,240
R-7344 2.7 15,5 57.4 3.0 5.7 80.1 1.5 8.7 1.0 7,990 14,390
--- 37.9 59.0 3.1 5.5 82.3 1.5 6.5 1.0 8,220 14,790
- 319.1 Jx 6049 -- 5.7 84,9 Yab. o 6.7 1.1 . 8,480 15,260
R=7345 3.3 31.8 48.9 16.0 4.9 68.2 1.3 8:8 .8 6,740 12,130
- 32.9 50.6 16.5 4.7 70.3 1.3 6.1 .8 6,970 12,540
== 39.4 ¢ 60.6 --- S.4 84.5 16, T3, 1.0 8,350 15,030
R-7346 3.6 21.4 6442 10.8 5.1 73.7 Ty 8.0, o9 1,200 12,970
-—- 2.2 66.6 1.2 4.0 76.5 1.5 5.0 .9 7,470 13,450
--- 25.0 - 7540 - 5.5 86.1 1.6 5.6, 1.4 8,420 15,150
R=7347 3.1 32.6 $3.4 10.7 5.1 73.5 ok, 8.2 2.0 7,330 13,200
--- 33.6 55.3 1.0 5.1 75.9 Wb 5.6 2.1 7,570 13,620
-—- 37.3 67,2 --- 5.7 25,3 .S 6.3 2.3 8,510 15,310
R-7349 3.5 3.4 50.1 15.0 5.2 69.6 1.5 7.3 1.1 6,290 12,390
.- 32.5 51.9 15.5 5.0 72.1 1.6 4.9 1.1 7,130 12,840
-— 38,5 61.5 --- 5.9 85.4 1.8 5.8 1.3 8,450 15,210
R=7350 2.6 33.0 51.8 12.6 5.1 73.0 1.4 7.0 .8 7,240 13,030
- 33.9 53.2 12.9 4.9 4.y 1.4 4.3 .8 7,430 13,380
- 38.9 51.1 --- 5.7 R6.1 1.7 5.5 .9 8,540 15,370
R-7354 2.7 31.3 61.3 4.7 5.3 80.2 1.6 744 0.8 7,940 14,280
-—- 32.2 63.0 4.8 5.1 82.4 146 5.t .8 8,160 14,680
- 33.8 66.2 .- 5.4 85.6 1.7 $.4 .0 8,570 15,430
R-735% 2.2 31.8 60.3 5.t 5.6 79:.6 1.6 6.7 9 7,890 14,200
-—- 32.% 1.7 5.8 5.5 81.4 1.6 4.9 +9 8,070 14,520
-—— 34.5 65.5 - 5.8 8644 1.7 5.2 1.0 8,560 15,420
R-7386 3.5 33.5 54,2 8.8 5.2 7643 1.6 9.5 6 7,460 13,430
- 34.7 58.2 7.0 5.0 79.1 1.7 6.6 +6 7,730 13,910
——- 57.3 62,7 et 5.4 85, 1.8 7.1 o7 8,310 14,970
R-7367 2.2 34.5 5645 6.8 5.3 77.6 1.6 8.0 o7 75600 13,690
35.3 57.8 7.0 5.2 79.3 1.6 6.2 a7 7,770 13,990
37.9 621 - 5.6 85.3 1.8 6.6 8 . 8,360 15,040
R=7406 240 3243 49.4 16.1 4.9 49.3 1.8 7.4 .8 4,850 12,330
- 33.0 50.6 16.4 4.9 70.7 1.5 5.7 8 5,990 12,580
-—- 3744 50.6 --- 5.7 8446 1.8 649 t.0 8,360 15,050
R=7407 1.5 33.1 53.0 12.4 5.0 73.3 1.6 6.5 1.2 7,290 13,130
--- 33,4 53,8 12.6 4.9 4.4 1.6 5.2 {42 7,400 13,330
- 318.4 4.8 - 5.4 85.1 1.9 6.0 1:6 8,470 15,250
R=7408 3.4 34.3 5341 9.2 St 4.4 1.4 9.3 .7 7340 13,220
-—- 35,5 55.0 9.8 5.2 76.7 1.4 6.5 .7 7,600 13,580
- 39.2 60.8 - 5.7 84.8 1.6 7.2 .8 8,400 15,120
R-7409 2.3 17.9 55.3 6.5 Sl 79.2 1.6 9.1 o6 7,880 14,1990
--- 36.8 56.6 4.5 .0 81.1 1.6 7.2 .6 8,070 14,530
- 40,7 59.3 e - 5.2 85.0 1.7 7.6 i 8,460 15,230
R=7610 2.3 3¢.3 51.4 10.0 5.0 3.6 1.5 9.1 .8 7,320 13,189
—— 37.2 52.6 10.2 4.9 75.3 1.5 7.2 .8 7,500 13,490
-— 41.4 58.6 N 5.4 83.9 1.7 8.9 .9 8,350 15,030
2=7411 2.2 35.9 53.2 8.7 5.4 75.0 1.7 8.3 .9 7,520 13,530
- 36.7 54.4 8,9 5.3 6.7 1.7 6.5 .9 7,690 13,830
--- 40.3 59.7 --- 5.2 84.2 1.9 7.1 1.0 8,440 15,180
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TABLE 2C.=~-PROXIMATE AND ULTIMATE ANALYSES, WEAT CONTENT, £02MS OF SULFUR) FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATEIONS FOR 37 SITUMINOUS COAL $AMPLES FRO4 Wi1SE COUNTY, VIRGINIA-~CONTEINUED

PROXIMATE - ANALYSIS : ULTEMATE ANALYSIS HEAT OF COMRUSTION
SAMPLE VOLATILE FIXED '

NUMRER MOISTURE MATTER CARNBON ASH HYDROGEN CARBON NETROGEN OXYGEN SULFUR KCAL/IXG BTU/LSB

R-7412 2.9 34,6 57.5 5.0 S 4 78.9 1.6 8.5 .6 7,740 13,970

-—- 15.6 59.2 5.1 L 81.3 1.6 6.1 .6 7,990 14,390

--- 37.4 62.4 5.¢ 85,7 1.7 8.4 .7 8,430 15,170

R~751$ 3.9 4.8 5%.8 5.5 L8 77.0 1.5 9.5 t.1 7,660 13,760

--- 38.2 58.1 5.7 5.2 80.1 1.6 6.% 1.1 7,950 14,320

©-—- 38.6 51.¢ a-- LI 85.0 1.7 6.7 1.2 8,440 15,490

R-7516 3.0 35.8 57.3 5.9 5.3 75.5 1.5 11.2 0.6 7,740 13,940

- 34.8 59.1 ] 5.1 77.8 1.5 8.8 .6 7,920 14,370

- 37.1 62.9 --- 5.5 82,9 1.6 [ .7 8,500 15,300

R-7517 442 2840 47.9 19,9 4.7 6440 1.2 9.4 .8 6,300 11,350

- 29.2 50.0 20.8 8.4 66.8 1.3 5.9 .8 6,580 11,840

- 16.9 63,14 -—- 5.8 84,3 1.4 7.5 141 8,300 14,950

R-7518 2.5 35.2 55.0 7.3 5.4 7849 1.5 842 a7 7,670 13,800

-— 36.1 56,4 7.5 5.3 7849 1.5 6.1 o7 7,860 144150

-—- 39.0 61.0 --- 5.7 853 1.7 4.6 .8 8,500 15,300

R-7519 2.4 33,4 58.1 61 6.3 7847 1.6 7.7 .6 7,750 13,960

-—-- 34,2 59.5 6.2 5.2 8046 1.6 5.7 6 7,940 14,300

--- 36.5 83,5 - 6.6 8640 t.7 6.1 4 8,470 15,250

R-7520 343 35.0 5742 4.5 5.5 7843 1.5 9.2 i.0 7,850 14,130

--- 36,2 59.2 4.7 L 8140 1.6 8.5 1.0 8,120 14,610

- 38,0 62,0 -— 5.6 84.9 1.6 6.8 1.4 8,510 15,320

R-8165 1.9 31.5 5445 12.4 4.9 7344 1.6 7.3 .9 7,200 12,970

--- 3241 55.6 12.3 4.8 74,5 1.7 5.7 .9 7,340 13,220

.- 5.4 63.4 --- 5.5 85.0 1.9 6.5 t.0 8,370 15,070

rR-8166 2.1 34,2 51,8 1.3 S.1 127 1.7 7.3 1.3 . 7,200 12,970

-—- 35.0 52.9 12,4 5.0 74.3 1.7 5.6 1.3 7,360 13,240

- 35,8 60.2 .- 5.7 84.5 2.0 6.3 1.5 8,370 15,070

‘R-8207 1.7 33.8 5544 9.2 5.1 76,k 1.4 6.8 144 7,570 13,620

- 34.3 56.3 9.3 5.0 7.7 1.4 5.4 1.1 7,700 13,860

--- 37.9 62.1 .- 5.6 85,7 1.5 5.9 1.3 8,490 15,230

R~8203 2.2 28,5 53.5 15.7 4.6 7041 1.2 7.7 g 6,910 12,430

- 29.2 54.9 16.1 [ 71.7 1.2 5.7 .2 7,060 12,710

.- 36,7 55.3 --- 5.3 8.4 1.5 7.0 .8 8,620 15,150

R-9209 2.5 3642 54,2 5.1 5.3 7.7 1.7 8.2 2.0 7,780 14,000

-—- 37.2 57.4 5.2 5.2 79.7 1.8 6.2 2.0 7,980 14,360

- 36,2 6n.8 --- 5.4 84,4 1.9 6.3 2.1 8,410 15,140

R-8210 1.8 3.6 52,4 13.9 4.7 1.8 1.6 7.3 g 7,090 12,770

-—- 32.2 53.6 16,2 4.6 73,2 1.6 5.8, ot 7,230 13,010

--- 7.6 h2.k G0t 85,2 1.9 5.7 .8 8,420 15,150

R-8241 2.4 30.3 7 831 6.3 5.2 40.3 1.6 14 7,990 14,190

- 31.0 84,6 L4 5.0 B2.7 1.7 5.4 I 8,190 14,740

Se- 12.4 67.4 --- Tt 36,5 1.7 5.7 X 8,570 15,420

2-8243 2.8 31.4 53.% 12.5 4.9 72,2 1.7 6.1 2.8 7,160 12,390

--- 32.2 54.9 12.9 4,8 241 1.8 3.9 2.8 7,350 13,230

.- 7.0 63.0 .-~ 5.5 85,1 2.0 4. 2,9 8,430 15,180

R-8244 1.8 30.2 53.5 14.4 N 7044 1.7 5.3 334 7,060 12,710

-—-- 30,8 54.5 14,7 4.7 hav 1.7 3.8” 334 7,190 12,940

-—- 36,1 63.9 -—- 5.5 8441 2.0 .5 40, 8,430 15,170
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TASLE 2C.--PROXIMATE AND ULTIMATE ANALYSES, HEAT CONTENT., FORMS OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS FOR 37 3ITUMINOUS COAL SAMPLES FRNOM WISE LOUNTY, VIRGINIA--CONTINUED

FOR'YS OF SULFUR ASH FUSION TEMPERATURE, €
SAMPLE AIR-DRIED FRFE INITIAL
NUABER Loss SULFATE PYRITIC ORGANIC  SWELLING BEFORMATION SOFTENING FLUID
INDEX

R=7324 1.5 0.02 1.65 1.4s R.S 1,140 1,260 1,305
-—-- .02 i.70 1.19
.- .02 1.a87 1.3

R-7325 2.3 J01 .34 .62 A5 1,165 1o49s5 1,305
- .01 .32 .85
-—— .01 .35 .69

R~7341 1.6 .01 2.54 1.62 (] 1,075 1,445 t.180
- .01 2.61 1.48
- «01 2.92 t.r4

R-7342 1.2 .01 3.02 {iso 8.0 1:110 1,175 t,270

: -—- .01 3.09 1453 :

-——- .04 3,55 1.76

R=7343 2.2 N1 .16 64 8.0 1,6006 f,6006 1,6006
--- 01 A7 .67
- .01 .19 .73

R-7344 .9 .01 2 W79 R0 1,320 1,380 1,430
-— .01 .22 .84
- .01 .22 R

2-7365 1.5 .01 .23 .81 [ 1,6006 . 14,6006 i,6006
- .01 W24 .63
- . .29 176

R-7344 242 .05 .19 .70 4.8 1,323 1,375 1,425
- .05 .20 .73
- .06 .22 .82

R-7347 1.9 .04 1.09 .90 1.5 1,350 1,400 1,450

: - .01 1.42 .93

- .01 1.2% 1.04

R=7349 2.0 .01 .35 .71 £.5 1,320 1,380 1,640
-—- .01 .36 .74
.- .01 W43 .07

R=-7350 1.1 01 .20 .43 LS 1,405 1,435 1,515
- .01 .24 L&5
--- .01 .24 .74

R-7354 1.6 0.01 0.22 0.57 %.0 1,455 1,315 1,5406
——- .01 .23 .59
~-- .01 .24 W47

R~-7355 1.2 .01 433 855 °.0 1,290 1,350 1,405
-— 0t +34 256 .
- .01 «38 A0

R-7366 1.8 .01 .13 243 4.5 1,430 {1,495 1,5406
--- .01 .13 045 . -
- .0t R 4B

R-~7367 o7 .01 s .50 5.0 41,5406 4,5406 1,5406
--- .01 W16 +51 i
—— .01 18 55

R~7406 .8 .01 +20 453 6.0 4,495 {1,5406 41,5406
- 401 $20 §59
- .01 24 7

R=7407 ob .02 b8 W74 4.0 1,455 1,515 155406
- .02 49 W75
- .02 .56 Y

R=7408 t.8 .01 .10 .57 5.5 1,505 155406 154086
- .01 +10 .0
-~ .01 RE .55

R-7409 .6 .08 s06 .50 6.0 1,490 1,5406 1,5406
-— .05 .08 .51
--- .05 .06 Y

R=7410 .7 02 «03 65 %] 1,510 1,5406 11,5406
i 02 .0 «53
- .02 +09 «75

R-7411 .6 .01 .14 .76 5.5 1,5406 1,5406 1,5406
- .01 .14 .78

--- .01 .15 «F5
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TABLE 2C+-~PROXIMATE AND ULTIMATE AMALYSES) HEAT CONTENT, FORMS OF SULFUR, FREE-SWELLING INDEX AND ASH-FUSION TEMPERATURE
DETERMINATIONS FOR 37 BTIUMINOUS COAL SAMPLES FROM WISE COUNTY, VIRGINIA--CONTINUED

FORMS OF SULFUR ASH FUSION TEMPERATURE) C
SAMPLE AIR-DATED FREE INITIAL
NUMSER LOSS SULFATE PYRITLC ORGANIC  SWELLING DEFORMATION SOFTENING FLUTD
INDEY

R-7412 .9 .01 .12 .52 5.0 1,5406 1,5406 1,5406
-—- .01 A2 .54
——- .01 RE .54

R=7515 2.3 .02 .51 Sh 9.0 1,405 1,455 ' 1,515

. --- .02 .63 .50 :

R-7516 1.5 0,01 0.20 0.40 9.0 1,510 1,5406 1,5400
-—- 01 .21 N3
--- .01 .22 ok

R-7517 2.3 .01 .33 W48 5.% 1,5406 1,5406 1,5406
.- .01 .34 +50
- .01 43 .63

R-7513 1.1 01 .3 40 8.0 1,5406 1,5406 1,5406
-— .01 .32 W41
-—- .01 .34 Y

R=7519 .8 .0t .23 .35 7.5 1,525 1,5406 1,5406
- N 2% .35
--- .01 .25 .3

R-7520 1.8 .01 .62 42 £.% 1,225 1,328 1,370
--- .01 W54 43
—-- .01 .87 Y3

R=8165 .5 .04 o4 W72 5.0 1,480 1,5406 1,5406
- .04 A4 .73
-—- 405 6 .84

R-8166 .8 o o1t +60 7.0 1,425 1,480 1,520
.= <11 o1 .41
--- .13 .13 .70

R-8207 . .05 .26 .81 R.D 1,5406 1,5406 1,5406
- .05 .26 .8
- .06 .29 .91

2-8208 .8 .07 .12 A7 R.N 1,500 1,5406 1,5406
- .07 .12 4R
~—- .09 W15 .57

R-3209 1.0 .10 1.1 .75 3.3 1.105 1,155 1,225
- .10 1.14 77
- .11 1.29 .81

R-%210 o .04 14 .33 4.5 1,510 1,5406 1,5406
--- .04 .14 .54
- .05 A7 .63

R-8241 1.2 .03 12 .57 s.5 1,450 1,5606 1,5406
Cem— .03 A2 .58 ,
-—= .03 1 3

R-8243 1.3 0.20 1.35 0492 2.0 1,220 1,300 1425
.- .21 1.39 194
- .24 1.59 1.08

R-8244 N .25 2.12 1,04 'R f:140 1,25 15295
- .25 2.16 1.03
- .30 2.53 te24
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TABLE 3A.--MAJOR AND MINOR OXIDE AND TRACE ELEMENT COHPOSKTIONVOf THE LABORATORY ASH OF ? BITUMINOUS COAL SAMPLES FROM

BUCHANAN COUNTY, VIRGINIA.

CVALUES IN PERCENT OR PARTS-PER-MILLION., COAL ASHED AT 525 C. L MEANS LESS THAN THE VALUE SHOWN]

B, NOT DETERMINED; § AFTER ELEMENT TITLE INDICATES DETERMINATIONS BY AUTOMATIC PLATE READING COMPUTER ASSISTED,
EMISSION SPECTOGRAPHIC ANALYSES. THE STANDARD DEVIATION OF ANY SINGLE ANSWER SHOULD BE TAKEN AS PLUS 50X AND
MINUS 35%X. METHODS OF ANALYSES FOR OTHER ELEMENTS AS SHOWN IN FIGURE 6.

SAMPLE ASH §102 AL203 CAQ MGO NA20
NUMBER (PERCENT) (PERCENT) (PERCENT) (PERCENT) (PERCENT) (PERCENT)

SAMPLE
NUMBER

R-7383
R=7494

SAMPLE
NUMBER

R-7383
R=7494

SAMPLE
NUMBER

R~7333
R-7494

SAMPLE
NUMBER

/~7383
R~7494

SAMPLE
NUMBER

R-7383
R=7494

R-7383 26,4 59 26 0.74 0.78 0.20
R-7494 4.9 51 36 .98 .68 .35
SAMPLE S03 AG-S 8-S BA-$§ BE-§ (44
NUMBER (PERCENT) (PPM) (PPM) (PPM) (ppPmd (PPM)
R-7383 0.25 0.10L 84 790 6.0 0.28
R=7494 020 .30 140 880 51 .58
SAMPLE w ER-S €U GA-§ GE-S HF
NUMBER (PPM) (PPM) (PPM) (PPM) (PPM) (PPM)
R-7383 74 10L 2.1 44 3.0 9.1 °
R=7494 280 10 b5 52 21 10
SAMPLE MO-$§ .+ NB-$ ND-$S NI-$§ PR R8
NUMBER (PPM) (PPM) (PPM) (PPM) (ppM) - (PPM)
R-7383 4.0 33 49 71 61 1o
R=7494 4.0 36 140 130 89 230L
SAMPLE TA T8 TH u vV-§ W-s
NUNBER (PPM) (PPM) (PPM) (PPM) (PPH) (PPH) .
R-7383 0.20L 1.9 34 11 150 0.4
R=7494 .20 2.7 39 10 220 6
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TABLE 4A.--CONTENT OF 23 TRACE ELEMENTS IN & BITUMINQUS COAL SAMPLES FROM BUCHANAN COUNTY, VIRGINIA.

CANALYSIS PERFOAMED ON WHOLE-COAL. VALUES In PARTS-PER-MILLION (PP4). L, LESS THAN THE YALUE SHOWN; B, NOT DETERMINED.
SAAPLE LY CE cL (1} CR F HF SAMPLE
NUMBER (PPM) (PPR) (PPM) (PPN) (PPM) (PPM) (PPM) NUMBER
R-7383 4.9 43 150 7.8 42 120 2.4 R-7383
R-T494 1.0 18 1,100 5.3 14 70 o7 R=7494
SAMPLE LA Ly NA 4 RB SE SN SAMPLE
NUMBER (PPM) (PPM) (PPM) (PPN) (PPM) (PPN) (PPN) NUMBER
R~7383 25 0.3 400 440 28 8 3.0 R~7383
R=7494 H o1 430 22L 16L 3.1 1.5 R-7494
SAMPLE TH u Y8
NUMBER (PPM) (PPM) {PPN)

R-7383 9.0 ’ 2.8 1.6
R=7494 2.7 «70 i)
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VIRGINIA DIVISION OF MINERAL RESOURCES

TABLE 5A.-~MAJOR, MINOR, AND TRACE ELEMENT COMPOSITION OF 2 BITUMINOUS COAL SAMPLES FROM BUCHANAN COUNTY, VIRGINIA
REPORTED ON WHOLE-COAL BASIS,

(VALUES IN PERCENT OR PARTS-PER-MILLION.

CALCULATED FROM ANALYSES OF ASH.

NOT DETECTED]

B, NOT DETERMINED.

§ MEANS ANALYSIS BY EMISSION SPECTOGRAPHY/

23 VALUES ARE FROM DIRECY DEVERMINATIONS ON WHOLE-COAL; ALL OTHER VALUES
L2 LESS THAN THE VALUE SHOWN? N,

SAMPLE  SI AL 3 G nA X FE i AG=$ AS SAMPLE
NUMBER  (PERCENT) (PERCENT) - (PERCENT) (PERCENT) (PERCENT) (PERCENT) (PERCENT) (PERCENT) (PPN) (PPM) NUMBER
R=7383 7.3 3.6 0.14 0.12 0.040 0.40 0.57 0.32 0.026L 4.0 R-7383
R=7494 1.6 1.3 048 .028 .043 .12 .18 .083 .02 1.0 R=7494
SAMPLE  B-§ 8A-S 8E~-S ) CE 128 o R cs c SAMPLE
NUABER  (PPM) (PPH) PPN} (PPH) (PPH) (PPH) (PPH) (PPH) Ppm) (PPM) NUMBER
R-7383 22 210 2 0.07 43 150 9.8 42 2.3 20 R-7383
R-T494 9.7 61 4 .04 18 1,100 5.3 14 1.0 19 R=7494
SAMPLE  ER-S €U F GA-S GE-§ HF He LA L1 L SAMPLE
NUMBER  (PPM) (PPM) (PPN) (PPH) (PPH) (PPU) (PPH) (PPH) (PPM) (PPM) NUMBER
R-7383 2.6L 0.55 120 12 0.79 2.4 0.020 25 180 0.3 R-7383
R=T494 .7 .31 70 3.6 1.4 .7 .19 5 16 .1 R=T7494
SAMPLE  MN Mo-§ NB-$ ND-§ NI-s P PB "B s8 s¢ SAMPLE
NUMBER  (PPH) (PPN} (PPM) tepmd (PPN} (PPM) (PPH) APPN) (PPH) (PPH) HUMBER
R-7383 13 1.1 8.7 13 19 440 16 25 0.70 8.5 R-7383
R=7494 3.9 .28 2.5 9.7 9.0 22 6t 161 .80 2.8 R-7494
SAMPLE  SE SH SN-S SR-$ TA-5 8 ™ u V-5 -5 SAMPLE
NUMBER  (PPM) (PPM) PPM) (PPH) (PPH) (PPM) PPMm) (PPHN) (PPH} (PPM) NUMBER
R-7383 8 3.0 3.4 340 0.05L 0.50 9.0 2.8 40 0.11 R-7383
R=7494 3.1 1.5 .76 110 .01 .20 2.7 .70 15 .04 R=749%
SAMPLE  Y=§ 1§ N IR-5

NUMBER  (PPH) (PPH) (PPN} (PPM)

______________________________ e e e e oo m e m e mm e omm o= qm s mmm e e e me————————————————————— e m
R-7383 7.7 1.6 9.0 42

R=7494 " .6 1.9 16



41

PUBLICATION 63

2y28-¥ 80" 0°¢ b e 1 16 220 290° 0s* 650° 250* y20° §90° 99° 86" 2y28-y
9028-¥ 20° 9°¢ 4 2L §*6 st £20° 690° 6} 20° S10° sto° £20° £2° 0°t 9028~
048-¥ 90 (] 4 0yl 92 8°2 s20° g ¥s*" 85" £50° 0}° 990° (3¢ vy 0218-3
6918-¥ %0°0 ] ! ozl £2 8°2 2200 2o 82°0 9£°0 %50°0 £€90°0 %90°0 0*2 yes s918-Y
s918-¥ 50" 8 € 042 9°8 oy 020° 1%0° I 28" 220" 680° y90° 21 1°g 8918-Y
1918-¥ £0° 8 1 6 92 9°s 610° $20° 62° £90° 0 120° 220* Ty 65 2918-¥
9982-4 20° 9°¢ 2 oSt 12 sl 610° glL° 6g° 8¢" 950" b 1 92 8y 9992-¥
$982-¥ 50" It 1 o2 (1] 99 $90° 0z2* 3% v 1so* (344 gl0° £y 82 $982-¥
9982-¥ 60° 82 2 081 [1 1 0%0° 1 29° 08 9%0° 9tL* [ £y 8°L y982-4
£982-3 20° 9°8 2 092 €€ 20z 650° 1% 0"t s6° 160* 0€* [ L*y 8'9 £982-¥
2982-¥ J20° 02 2 osl £2 22 990" 13 09°* 69" 250* £1° 890° §*2 08 2982-¥
L982-¥ £0° 61 2 osl St I3 190° ye* 18" 0y 920° (4% 1N 2 z°s 1982-¥4
09el-d 60° L3 2 0si 3! 0zt Lg0° 180" §°2 £s° 0s0° | 660° £20° 81 6°2 0982-¥
1852-% y0* 8 1 0zl 1 0"y £10° 220" 2 950" fg0° y90° z2* 22" yeL L652-Y
965L-¥ £0° 8 3 £ ve2 8 y90° (11 Lve 150" oto* 0s0° 2L €4 1 9654-¥
S652-¥ 80° e i oLl 61 0°s £20° 620° vy 960° 0s0* si0° 82° 66° 9l $652-Y
96514 Lee 8 2 09§ i 0°¢ 1920°* 21° €L 6B 550" 92° 1N yeg 8°9 96524
£652-Y Lie 8 2 0sl 92 €2 610° yi® 0"l 99" 50" g1° 82" 92 vy £652-Y
1552-Y $0° 9 2 €5 £l oll y50° 950 yez 250° $00° 910° 020" 0s* 89* 2662-¥
9552~ te° e € 114 s st 19¢0° g2° ') £l 960" 0% 28 Loy 0°6 9552-¥
$sc2-¥ (% 8 1 o5t 02 9l £$0° b 16° Ly Lvo* 21 2L 6°1 0°¢ 5552
ysS2-¥ oiL° ] ! 09l 92 0°9 860° (10 M 58 t90° €L 22 0°2 LS 95524
£552-¥ 90° g 1 ogl 1! 2L 890° £60° st be 9%0" 660° y2* £ §°2 £552-¥
2552-4 o* e t ost i 0°9 150° 1L 28° st zyvo- 660" I 1 8°2 2552-¥
1$s2-4 61° 8 Yy 099 28 9¢ 950° 9¢° §-2 £°2 280° $9°* 21 ] 11 1562-4
0s52-4 s0°* ] i sS 2%6 0°9 L20° 080° 9y £50° 900° £y0* 22 96 I 05S2-¥
6952~y 1y 8 s ol 1! g g eL0° 920" 0s* og* £90° (1% Y. 13! 0°2 69S2-u
8952-¥ 80° a i 0ll 8l 0°9 16° A% 02* 6% $£0° 2" 1N 2°2 (B3 8952-4
LysL-¥ 2 ] i1 691 6°6 89 890° 290° 1°2 £20° 800° 210° y20° 28° 0"t 19624
995L-Y i0° 8 2 22 ! 62 s10° 8%0° le° 9L° 920° yy0° i80° 86° (M 9962y
S9SL-y 20° ] 3 oLt i1 0°2 £10° 290" 9¢° 860" 290" 190° 1 66 91 S952-¥
£692-8 90° 8 Y sy Yo 101 620° 950° 119 gL 0s0°* 250" 690° 06° v £6Y92-4
269L-¥ %0° 8 2 i vl £t 920° 220° 0L 650° 920° £l0° 8Y0°* 9" 29° 2692-¥
1692-¥ 20" ] £ s £l 0°9 $§0° glL° £9° 250" gLo* 810°* $50° 01 s Ley2-¥
§992-8 90°* 8 2 56 8°e L y£0° 020° $6° $90° oLo* 020" &%0° 16" ! $942-¥
28EL-¥ SiL° ] s 1] 81 02 890° $20°* 92° 2y 620° 690° 9v0° 22 6°2 28€2-4
19§2-¥ 90" 8 [ 2y £l 0"l 250" 0so°* ¥y b 600" 220° 990°* £ 61 Lese-y
08€2-¥ [ 8 2 0y 9°6 0'9 0%0° zg0* [TA 150° 020° 910" £50° s 99° 08§4-¥
6SEL-Y oL ] £ 96 2 0"y 2s0° 660° 2% olL- $§0° 150° £50° 2* 2°2 65€2-¥
8s£L-¥ 80° 8 1 ogl ot 0°9 9s0°* 620" 0s* (144 850° 2L0° (1% gt g2 2¢sL -y
1552-¥ y0*’ 8 Y v6 £°9 02 910° 850" s¢” 160° 2€0° 150 £ 09* 28" rss2-¥
95£2-¥ 10° 8 t 091 L tote 820° 81" (334 p2* $80° 290* 060° 6°1 g€ 98§2-Y
LSSL~Y 11 8 \ 2 y2 0°s 820" £20° 98° 150" 990° s10° 220° sL” o°t LsEL-¥
89£2-4 60°0 ] 2 £2 LA 0°2 210°0 $80°0 £5°0 22°0 020°0 290°0 990°0 61 0°s gys2-y
y3aunN (Wdd) (Hdd) tWdd) (Wdd) (Wdd) (Wdd) (Wdd) (IN2I¥3Id) (INIIU34) (IN3II¥IJ) (AN3I¥Id) (AN3I¥Id) (LNIIHI4) (INIIWId) (LNIJY3ID) y38HON
R a2 ye s-36 s-ve s-8 137 s-9v 11 34 X VN oMW V) W 18 31dWYS

‘N INAOHS 3NTYA 3IHL NYHL SS3T 771 ZAHAVY90123dS NOISSIWI A€ SISATYNY SNV3IW S

C*A3NIWY3IL3a LON /8
43423134 ION

“HSY 40 S3ISATIVHY WOBY GILYINDTIVI

SINTVA ¥IHI0 11V £IV0I-3T0HA NO SNOTLYNIWE3ILIG LI3NIA WO 3BV S3RIVA £2 "NOITIIN-¥3d-SL¥Vd 4O IN3ID¥3d NI S3INTVA]

*SISYE 1V¥0)-370HM NO 031¥0d3Y
VINIOUIA “ALNNGY NOSNINIIA WOY4 SITINVS V03 SNONIWNLIA 9% 40 NORLISOJNOD IN3WZTI 3IIVYL ONY “HONIW ‘HOFVW--°HS 378VL



VIRGINIA DIVISION OF MINERAL RESOURCES

42

2928-4
9028-¥
0zig-¥
6918~Y

891 8-¥
2918-¥
9982 ~Y
$98L-¥
%982-4

£9824-4
298L-d
1962-¥4
098s-¥
2652-Y

9652-¥
§654-¥
96S2-Y
£652-4
2862-¥

9862
§s6e-¥
y55L-¥
€964~
2852-¥

162~
0ss2-¥
69524
89¢2-¥
A AT LS

99S5L-Y
§952-4
£69L-Y4
T69L-¥
L6924

$9vL-¥
78§L-¥
18§2-¥
08¢2-¥
65€2-¥

8sel-¥
45824
95€L-¥
LsgL-¥
gysl-o

YIBRNN
ATdNYS

1° e
oL 9*
8s0° [ 33
%10 6°0
890° 9"
8s0° [
8i° [
28" 2°l
Ly 2°2
2€° 0
0¢* (31
2L i1
8° s*
00" 9°
8L [
0so0° 9°
060° 14
0L0° 0t
sL° £°
0s0° (34
0s0° L*
0s0* g"
090°* 6"
0s0° 8°
7L 82
040° 9°
9 s°
(3% 8"
s2° b
€L y"
080° LT
oL° s*
35 £°
0z* s*1
1% I
020" 9°

1040° [ %
o0i10° £
L’ [
0£0° 44
q010° ¥
0¢£0° 9l
0¢0° Lt
020°0 0t
(Wdd) (Wdd)
OH 11

)
-~~~

. “ a0 e
— .

-4

PO R Y |
-— O N a9 00 OO0
« e e e e v
—-Ner®d e~

-

. ..
-

-

~
ON@ NN
) .
~N-

L2
8"
net
99°
K

8t
189"
12
08°
gl

(Wdd)
$-09

82 og
£ 0f
9°¢ 06
gy 00|
g 06
o°t ool
0°s Gs1
3% oge
1 012
6 092
(] 0st
98 0Ll
£y 092
92 o1
8°9 ol
2t (24
it 0L
e°9 o9
0'Y 014
¥l 08
L8 (34
$°s 0l
6" 119
£°9 oY
X4 02t
22z oY
[ 02
2°9 08t
09 0L
£°¢ 09
2t 09
[ 31 0L
A oS
0°g 06
L2 09
0*¢ 6
0°s s€
6° 1 I3
Y 098
99 (] ¥4
2°2 oLs
2°9 092
[ 4 89
0L 9
(Wdd) (Wdd)
S-v9 4

i2*
gz
8y

290

€
8L°
L9°
£2°
19*

68°
be
99"
22°
02°

Z
£2°
§9°
Is*
£

$8”
9g°
ye*
92
2y*

£

(3%
[39¢
(30
£y

9c°
g2
oz*
se*
9

62°
£y
(3%
e
£¢°

y¢°
e
99
92°

et o

(Wdd)

LN
1s°
et
Rl et

ML
104
19°¢
a8

9y

102
L1
e

194
194
€t
a8°

R

st
ez
92
e’

N6° 1

19°2
10
e
et
192

(Wdd)
$-¥3

(Wdd)
$-i¢

Q3INNIINOI-~-SISYS T¥0I-3T0HA NO Q3LHOdIY
VINIOHIA ZAINNOD NOSN3INITQ WOYd SITIWYS V0D SNONIWNLIB %% 40 NCILISOdWOI INIW3 T3 3IvHL ANV ZHONIW ‘HOrYW--°85 37avi

NOO N MOEANT ONOVOO N N
" s s e e « e e e o s * s o v » .
-~Ne—-n mea N N N -

NO WV

“ s e 0w
~

~

My oo MmO Mmoo nNO
e s e s . .
-

. o
-

-

.
-

MNOTO Mmoo
-

0L
0zs

00271
0097}

(131
otis
1001
0S¢
1144

0g?
08y
06
062
oye

ot2
11 %4
004
00¢
1001

001

002
1004
1001
001

1004
0L
1004
092
02¢

061t
oci
09¢
0s9
0s¢

002
002
(¥
0gYy
0s¢g

09
0¢
0zYy
082
0%2

(Rdd)

Rk

2728-¥
9028-¥
olle-y
6919-¥

2918-4
19184
9984~
$982-y
v98.-¥

£982-¥
2982-¥
1982-¥
098.-¥
1662-¥

96S2-¥
S6S2-¥
y6S2-¥
£652-8
1552-Y

9¢8L-¥
€662-¥
56L-¥
£5S2-¥
2662-¥

162~y
0s52-¥
695.-¥
995L-¥
2982-¥

99624
S9Sl-¥
$69L-¥
2e9l-¥
(XA XY ]

So%2-¥
28€2-¥
18£2-¥
oggl-¥
658L-¥

8682-¥
28€L-¥
9s€L-¥
1s¢-y
8ys2-¥

YIGRNN
37dRYS



43

PUBLICATION 63

2h28-y
90z8-¥
0l18-¥
6918-4

gyle-y
19184
998L-%
§982-¥
99824

£9eL-¥
2982-¥
19824
098L-¥
16621-%

965L-%
S65.-¥
966524
£652-¥
1562-4

9562~
66s2-¥
yesl-¥
£662-4
2652~

1s62-¥
05524
695.-Y
8ysL-¥
2962-4

9952-¥
SvSL-Y
g6y4-Y
26%21-Y
teve-t

S9%L-Y
28€l-¥
18¢l-¥
08€l-¥
65¢4-4

8s¢eL-d
L6¢2-Y
9s€l-¥
LseL-d
eyeL-d

¥IGWNN

ERELL A

-0 MO On =y ot
“ s v ® LR IK)
O O T v "Nt

omnNOm®
.
N on

N O N0
“ 8 oe
N O N -

M auNM TMMm o

-0 ™
.

~ oo
.

00O
. .«
"o

"o oM
.
e

NO®Oo N
.
N e

(Wdd)
Js

10Y
182

108

10y

10§
10§
4

114
ase

102
£2
9

04

T0¢

3]
102
[24
J02
113

(Wdd)

uy

1508
ey

i)
122
102

161

T (hdd)
§-¥d

120"
e

"0°

€0
L

92
160°
ag8e”*
160°
1%2°0

(Wdd)
$-ad

9°¢ 004 9t 29
0°Y 064 02 9°€
9°L 143 2°6 §£°8
89 oz} 8°6 8°6
£°¢ LA 9L 0%y
£ vy 0*$ %€
9°8 Iy 1] 14
61 00471 22 2
st ott ¢t 13
22 18y 91 91
et Y 43 [ x4
44 1} 24 ge 143
8 sy 2L §°S
6°2 92 Ly 02
I3} Rk 8t 9°¢
9y 143 0°6 e
L6 \AJ " 9t
1°8 16 N 41 6°S
0°9 1Y L9 12
144 23 33 2l
L2 1 L £°6
%6 £t [ 384 19y
(324 1Y L9 18
92 1y " 16°¢
9t e 8¢ 22
Yy 33 ‘i $°8
2s 19y i*8 6°2
v°8 8y 4% st
LR ] 0l 12 vl
L°2 99 [ 13 2L
ol Y 9°6 0°é
0°¢ ez 1°8 9°9
€2 18 M gl
£°9 €8 Y 81
9%y 122 (x4 2}
(43 e Ll £l
2t e il [
oY 0st 6°6 0°§
o 99 0z [AS:]
i 0L v [ 384
g2 96 £°9 £t
oL oyl k) i
[ 92 9°9 08
61 192 it (43
(Wdd) (Wdd) (Wdd) (Wdd)
ad d S-IN $-aN

hod
N WO w0
.
o N

Lad
O ®OoN OoONnNOeeO
.

(=

R T T O
.

“
LN IR
.

QMmO
e ®
LT

NOMe——
. Py
Rl - R

N
> . 0.
—mnen

. . .
N MNfNNMN©

I3

.
-~

. [ « .
0 -

O -
. s 0w
N -

3
LR

(Wdd)
S$-8N

-t
~ o
-oOnwn VOO -0 MNO
.

o
" O
.

.
N e -

. “ =
NN e——

v
. »

(Wdd)
S-0M

114

I3

O 0 Rl
.

DO
* e e
-

.
- M OO NN O O

”

MO O i
——

29e8-d
9028-¥
0lL18-¥
6918-4

8918-¥
L948-¥
998¢-¥
§962-Y
79824

£98.-¥
2982-4
198L-¥
0982-¥
2662-Y

9652-¥
666L-4
965L~Y
£662-¥
2864-Y

9662-Y
§§62-¥
%652-¥
£652-¥
2662-4

1554~
0s6L-¥
696L-¥
BySL-¥
295.-Y

996L-Y
SYSl-¥
£67.-¥
269L-Y
Le9e-Y

$992~Y
28sl-y
tegl-y
08¢2-¥
65€2-¥

8s€L-¥
L98L-¥
96¢.-¥
LSeL-¥
LA YRR

(Wdd)
NW

Y3IGNNN
314WYS

. 0INNILNGI--SISVYE TY0I-3I10HM NO 43ILHOJIY
VINIDYIA 7ALNNOI NOSN3IXIIQ WONd §3T74WVS 1¥0) SNONIWALIG 4% 40 NOIL1ISOdWOD hzuluam 3IY¥L ONY ZHONIK 7¥OfVW--"8$ 378Vl



2928-W (13 9°9 9 8°s 10° 4} 8° e 8l €2
9028-¥ L 92 9 1341 20° £l 2! ne €2 6L*
0li8-¥ Ll L 0l y°s 80" €2 9t 9L bty 39
6918-¥ .14 sty sto 8°s 80°0 12 ¥t 168°0 £°¢ $Z°0
8918-¥ 8°6 £y 0t 1°s 60° 12 €£°2 18s° 22 82"
2918-y ol 91 s [ 383 Lo 2°9 94 LN 06° £l
998.-¥ ks 1 0°t 6°8 00° 62 9°1 6L £°Y ¥6°
S98L~Y 8y 41 81 7 st* "9 e L2 %9 66°
y98L-% 08 [ 44 it 143 62 64 0°g el %6 (7%
4] f9eL-¥ 8 [} £°1 oi e 0s 8°2 el s £L°
= 29844 9§ 13 e°2 [ 62° b3 6°2 i) 48 lo°
1) 1982-¥ 23 1 L1 St e 6% 0°g V66" v°e 06°
&= 0982-¥ St 44 9° 8°¢ $0° s 68° 0L £°2 y0°
S 265L-Y [ | 2k 4 9* b2 %0 0°6 06° g’ 0"z o0z*
(@) 9682-4 ve 6°S 8" 99 €4 L°e £y 196" s*L 0L
o S65L-Y 91 §°L 9° 6°2 £€0° ) 0°4 eee €2 0z
€5} Yy65L-4 92 . 92 4°1 9L [T 133 0°2 iK€y 0°¢ 09°*
o2 £652-¥ 8l 02 £ L°s £i° 11 [ %6 £°y 0%*
B L5SL-Y 0°s vy [ 6°2 20° LA og* e 08’ oL
< 9§52-u $9 29 b2 yt 0y° 69 2t .l 9°2 08°
o~ §S§2-d 124 X4 8 I3 80° 62 6°1 e 6°2 og*
= y$5L-Y v 24 8 0°¢ (40 14 s°i e 6°2 oz*
€654~y \ 86 9° 2 s 90° 1) 06° 109° v°e 0z*
mm 2884~ " st 2L sy 60" (X4 £t J2¢9° (B4 on*
MM LssL-¥ 0s 26 (343 i 89° 8 [ e [ 0°i
= 0§s.-¥ 22 8°L 8° §°§ £0° 13 09° 19§ ° g°2 oL*
6951-¥ 2°6 s 04 6°2 vo°* 7" (33 199 ve 0y°
o 8962-4 sl 13} 04 £°9 90° 62 6°1 I0L° L°g, 0y*
tz, 295L-Y 121 4 2° 89 20° fi 02° I8e” A 09°
m 995L-¥ < .cw s” 99 £0° St 06° I3 I os*
N S95L-Y .m— «.n ¢ 4”m no. 06 6°¢ J2¢° £°¢ 0%*
Y— £69L4-¥ l°8 §°Y e i€ £0 [ 0s* 6z 9°1L 02°
> 26924 $°8 (3] Lt 6°S 10° LA 0s* Rl TN 04 0z*
mm L6%2-y 9% 09 9°L 113 L0° 84 L L6° 9°t on*
Z0 = T T TR - S S S A S
- * * 0° i3 i9° 0°Y 0y*
jam 18£2-4 34 6°8 8° |8 40°* 2 I3 e £°2 og*
mm 08eL-¥ 9°8 £°s 9° 9y 10° oL 09° LI °L 0z
1) 6SE2-4 113 96 2°l $°2 £0° (X4 e’y J92* [ oy*
mm 8sel-¥ €t £l (A 6°8 [N 94 9°f 19¢€° [ 33 0%*
= 2882-¥ (3 82 9" [ ] 10" i°8 0s° e s°i 02°
9s§4-8 114 £°9 2°t 0°é 60° $2 94 ey 0°s 0%°
LSEl-¥ 1 2°f 9° [ 384 20° 1) ot i £°2 0z*
8Yel-¥ 22 %6 6°0 8°6 2L°0 14 Ly $£°0 6°L 0£°0
¥3IEWNN (Wdd) (Wdd) (Wdd) (Wdd) (Wdd) (Wdd) (Wdd) (Wdd) (Wdd) (Wdd)
ERLLL A S-¥1 NZ 8i S=A S-M S-A n $-u Hi L1}

44

VINIOWIA “ALNNOI NOSNINITA HO¥J SITVAWYS YOI SNONIKNILIE 9y JO NOILISOJWOD LNIW3ITI 3IVHL ANV HONIN ‘¥0fVYH-~8S

to° []¥! 120° 0}
10° (1] by (8
80* of (T34 94
£0°0 0y £6°0 M
20° 02 81 21
00° ozl I50° 09°
80° 012 1ot 81
¥ 001 RITX (347
s2" 08} g2 6°2
ol oLz 134} s°2
22 1] $°2 s g
f1° 092 92 vt
£0° osi nee 2°t
to* oyl st ol
80° 091 H s°)
20° 08t €6 1l
€L olg 0°} §°2
90° 0Ll [} "2
16° os H 0s*
[T 02 [} 8°¢
f0° 06l 120 s°)
s0° 002 TN sy
£0° 06l 2 1l
fo°* 002 29° 94
(13 osl bt (341
20° oLz yie vy
20°* 091 82° 8y
y0°* 002 (13 1°2
00° 022 H 6
10° oSl st 2°)
20° 041 1 <
10* 0L 2 104
q10° 004 20° 184}
y0* ofi 2°) £°2
10° $6 L st
20° 13 z°1 22
$0° 0 LT v 4
10* oLt g2 o'l
20° osl e 172
{1 0fg2 2L €2
00* 081 160" 0¢°
s0* 091 (A} 92
10° 10st 61° vy
90°0 89 81 1°2
(Wdd) (Wdd) (Ndd) (Ndd
s$-¥1 s-¥4$ $-NS T
GINNTLINOI-~STISYE Iv0I-3T0HM NO GIL¥0d3Y
17evl

VN O -
3
~N e

© QO
.
NN -

e
. .
-~nen

Q@M
» .
~ NN

N © A
AR UL

LR X g
.
NN e

wmn e
N -

.

NN
.
SR X R V]

_J
Ne O NY
.
TN

2928-4
9028-¥
0L18-¥
6918-¥

8916-¥
L9le-¥
998.-¥
$98L-4
998.-¥

£98L-¥
298~
togl-y
0982-¥
L6S5L-8

9652-¥
§652-¥
Y65L-¥
£652-¥
26524

966L-¥

66cl-¥
9552~
£662-¥
2862-¥

Lss2-¥
0ssL-¥
69S2-¥
8Ys2-¥
L5¢2-¥

9982-¥
S9Si-¥
£692-¥
26Y%2-¥
Lov2-¥

§99L-~¥
28¢2-¥
18¢2-¥
08gl-¥
6S8L-¥

gstl-y
L58L-¥
9ssl-¥
16¢2-¥
LAY RL]

¥3IBHNN
3TdNYS



45

PUBLICATION 63

y928-4
ty28-y

L9284
oL28-y
6028<4
80298
L028-¥

99484
s9lg-y
0254-4
6162-4
gls-¥

2180
9LcL-¥
[45782 |
2lyL-¥
LivL-y

olyL-¥
609L-4
809.~¥
1092-%
90%L2-4

19€L-¥
99¢L-Y
g68L-¥
ys€l-¥
0sgl-¥

6982~y
29%4-4
9h€L-¥
Soel-¥
yhel-¥

(31 ¥ 2 ]
el
tyeL-y
s2¢l-4
yzel-¥

y3BNNN
IINVS

$0°
20*

2
90°
90°
€0°
ot

90°
80°
20"
90°
%0°

90°
§0°
€1
§0°
80°*

80*
s0°
40°
20"
0*

oL*
L0°
80!
40°
A

60°

N INMOHS 3NTIVA 3HL NYHL SS37 77 ZAHdYNDOLIIdS NOISSIwI AE SISAIVNY SNV3W §
SINTIVA ¥3IHLIO0 TV £TIV0I-3T0HM NO SNOIAVNIW¥SL13G 133¥10 HOWS ¥V SINIVA €2

C°O3NIWY3IL3Q LON ‘8

£423123430 iON

*HSY 40 SISATYNV WOBA 4ILVINIIYY
"HOTITVIN-¥3d-SLHYd HO LIN3JY¥I4 NI SINIVAI

“SISYR V0I-3TT0HM NO A43LNOdIY
VINIOWIA ZAINNOD 3SIA WO¥Jd SITJIWYS TVY0) SNONIWNLIS 2§ 40 NOILISOJWOD LN3IWITR IIV¥L ANV “HONIW “UOFMVYN--°IS 378VL

s°Y ¢ (1] " . 113 tso! y90°* 942 o5 sso0? y90* Leo* 14 b
0y } oLt {1 £ 250° 150 6t 9t oo £90° 9%0* bl &l
0°¢ i £y 88 ;m 0so* tsot 134 2RO* 150° slo* g0 oot g4
£°9 i oSt 2y 2%y 920* €1 ost 29 950* 2L £90°¢ 82 9%y
2y i 29 il 2L 9%0°* Iso* o'l 0%0* 020! sio* 2Lt g9t 0't
146 < ok 61 9 10 L40¢ (1 2¢* 0t£0* L9o* 980° ') 62
0°6 € ost €2 ryry 9c0* ol (13 TN 2%0* s20* 940° 1*2 9i¢
el 2 $6 22 2l 9%0* I 89t v 650* 190* £yo0? 0°2 0°¢
€1 2 7 i ¢t2 020" I os’ 040" lzo* 620* c2* 122 0°¢
9°2 ¢ L9 ] it 9tot st0t 92! 920" s20! £20¢ tso* ot 6*
9:1 ' 021 3 0'2 zlo? % 92! £40* 8904 3N $20° 2t yig
s*l 26 12 vy 920 20t 92t £2* yso! i50° &90° st '
9 ¢ 091 1 Al 120t 1N £ 65t 0! 02} 260° beg 8¢
2°¢ 8% St [ yi0t L0t g2t | n s20° gyo? 890t get 2el
"2 3 8¢ 2l 111 elot yso! 1K 1% Lot 9s0° 650* e [
6 3 82 Lol 0‘¢ Lot 1y0* (TN 8s0°* 400" $20° oL 1T L4
6 z 19 £l 9b2 aco’ 1 22t oLt 2204 ¢v0? 060* ot 242
L 2 £8 81 06! £90¢ oL 2t 1N 020° 550 0zt (M 942
e } 8s 11 06’ slo® L20¢ 1% 1g0* 220°¢ b204 £20° hot 13
s I oyl 6l 1t 280* glot UlN (1 y€0° [ 280" (M) gtz
§t2 3 99 H 92 L1204 N Lst L2 850! 904 L2t 23t bie
91 1 o2t 12 842 v20¢ 1N Ity s2° T teo® oz° (R} 04
[ 3 %€ 06 b2 t20 bt (13 oL s10° 890* olo* £l 8|
0" 2 89y 2 3 120 olo0t 9t 160° 210 £c0’ 1% bl 61
y*g 1 2y e 0'¢ 0z0° 950° $2° e ot0t %20* t90* 02" €l

2 L 9t 22 0y 920° 0%0* TN 960° ztot v20* $90° 89! 1
28 Yy oLt £l 8t 890! Yot yot 0b" 0s0* 280 £1é 941 0'¢
y6 2 oot 9l 0°6 260 $40* 1% 28 b20* AN ol [ M) 8¢
£°8 < [V 8°9 R g20* 14 2l 22 020° 1 240° it L2

'8 1 09 9t 0’9 sioé e L9 620 010 £90’ Y2t yey v
¥l 4 29 1! 0%y 0z0* 290* yye 92* olo° £90° £50° bel €2
"t i £9 st .08 £20° £20° 2y $90° 800° 220* »80° 16t oy*
Lt ¢ oLl 9L £'¢ 920 ch 95° HI 220° 1% 1s0* 52 gy
£y 2 113 gy 1) £50°* £L0° 8t 0z* olo* $90° y50* 2*t il
0°y 2 8y vy 29 9%0° 650° vt 21" 200° £20° tz0° (TN 9°l
4] 2 1] t 82 1%0°0 $50°0 99°0 20 020°0 0L0°0 gL°0 06°0 9ot
0°¢ 1 98 26 113 9£0° $90° 8"t 6L §20° $%0°* oL 86° €l

{(Wdd) (Wdd) (Wdd) {kdd) (Udd) (Wdd) CANIIUIE)  (LN3IN¥Id)  CANIINIL)  CANIINWAC) (UANIIWIE) (UANIIN¥IH) (LNIIYIJ) (UNIDYIIY
¥e $-20 s-v8 $-8 sV s-9v 1 34 ¥ N o v) Ty 18

Y4294
£h2e-¥

Lyae-d
olzg-¥
6028-¥
8028-¥
L028-¥

9918~y
solg-y
02s2-Y
6L5L-¥
g1ss-¥

digl-y
9L6l-¥
Slsl-¥
2iyi-y
Liy2-y

olY2-y
6094 ~¥
80Y%L -4
20904
90Y.L-¥

298L-Y
99¢l-4
SSEL~Y
ysel-Y
0sEd-n

(32723
Lhgl-¥
ohed-¥
Syel-¥
gL~y

£hel-4
2yeL-
Lyge~¥
§2¢l~4
Y26l

LR
27dWYS



VIRGINIA DIVISION OF MINERAL RESOURCES

46

9428~ [ 92°*
£28-¥ ¢ sLt
1928-¥ s (154
0129-¥ 1t 02*
6028-4 9 g0t
§028-¥ oL syo!t
1028-¥ it 1L
9919-¥ 43 61
s9Le-u 9t 9Lt
02§L-¥ . L 02*
6162-¥ 2 It
Rig2-¥ ol 8yt
2452~ ol 2t
915L-¥ N1 oL
sisl-¥ 1 3%
2LYL-y 2 0%0°*
tivley y ({1 N
olyl~d ] s20*
60924 2 210t
8092-¥ 1 0%0°
20%2-4 L[] 12*
909L-¥ L 2904
29¢L-¥ 2 oso!
99¢L-d it 00t
65824 9 020*
95524 H 080*
0sgL-¥ ot L0
6495L-¥ 2t géo0*
2982-¥ 4 4%
9Y82-¥ vl (4%
SYEL-¥ 8. b¢0°
yogl-¥ t oLt
thel- 21 020°*
2982~-¥ § 65*
LygL-¥ H 65
c2EL-¥ 2 620°0
y28l-4 £ 2
CELTLIT tHdd)
214WYS oM

(Wdd)

§~39

(Wdd)

§-99

-0 MmO QoM PMOM© OO LAl K -R K o o~

rNOe N VOONCrMN

e e s -

“ s o0 e

> e s e 0

« s » > e s s =

MM PNO NMTNG NN @OV In NNMe T MANEMmE ONNON . DO

(Rdd)

§-v9

08
09

4

ge°
92

e

8°

Yy

¢
(39
62°
§2°0
22°

(Wdd)

19°1
i}
0L
o
e

((Wdd) (Wdd)
s-~-¥3

O3NNIINOI-~SISVE TV0I-ITOHA NO G3L¥0d3Y
YINIOUIA “ALNNO) 3ISIA WO¥J SITWYS 1¥0) SNONIWNLIA 2€ 40 NOILISOJNOD IN3IW3ITI 3IVHL ONY “HONIW ‘YOFVW--")S 318Vi
' .

[ " [ARY 082 ye29-y
st £l 82 091 £928-¥
s°® s°e £°t 0%¢ Ly28-¥
£°2 " g2 09¢ oL28-¥
2° 8°9 §°2 0g€s 6028-Y
[3K4 Ly [38) 028 8028 -y
0°2 02 9°s 0%¢ 20284
£t St 2°8 062 99i8-¥
Y 61 (34 022 S9le-¥
E L3 'y o6l 0262-¥
L& £t 9°i ozt 6152-¥
9 st €2 002 gLse-¥
g€ og Lt oot L1604
[N L9 "y 08t 91524
2l §°6 st 0sl SLSe-y
z° 6°9 [ 38 ) oLt 21yl-¥
£l 9l 0y 0¢ Liyl-¥
sti e L°s 0l O1he-d
(3¢ 674 9°¢ 0s$ 6092-~¥
61 11 L°s [ 80Y2-¥
(33 (1} L°€ 0ot 40%.-¥
£°1 £2 (341 02 90v2-¥
£ /13 ol 04€ 19¢L-¥
£ 96 9%y 00274 99€2-¥
8 18 1°e 08 §SEL-¥
9° [} 0°¢ oel 9s8L-¥
0°2 St (13 05y 0sEL-¥
6°1 91 $°9 062 49¢l-Y
[ St y's (1131 1982-¥
1 yi (3¢ 0027} 9v€L-~8
€t L34 $°Y oLl Sygl-d
[ 9 0°Y ost r982-¥
92 0z L A1 J0¢ £9eL-¥
0 7" 143 092 (3240 )
L° 1) 6 092 LysL-8
[ £°6 ‘€1 ooy ceEL-¥
£ 86 v ori y2el-y
(Ndd) (Wdd) (Ndd) ¥IGNNN

¥) 0 n FRELLE]



47

PUBLICATION 63

y928-¥ 6'2 0°¢ J0°L ! e
g£H28-4 0*9 [ 4 10°2 st 0L
Ly29-4 2% 9L q0°t 10¢ R34+
oL2e-¥ be2 (3] 15l %4 2L
6029-¥ (241 8t tos° 10¢ £°S
8029-¥ 9y (344 10t sl 1642
2028~ 2% 0% T0°1 22 1906
9918-¥ 6°s 0% 02* 104 198
coLe-¥ 6°2 0'¢ 08¢ 0% hI4T]
ozsL-¥ L 142 0s* 0y 162
6162-Y Lig 82 o2t 108 154L
81524 LY 8*2 (1 02 €S
LisL-¥ gy 2 08* 19 15t
9152-4 62 sl 0y 0% 90g
sise-d 9t L s A e
219L-y L*g 9t 0g* 102 15E
Liy2-y X 8¢ 09¢ ol A1)
oly2-¥ 0l oty 0s* 2 169
6092-4 81 g4l 0z 102 RN
8092-¥ gty 't 09°* 113 s
2092-4 (34} Lty ol 6l €8
9092-¥ vl 944 0s* Lz 104
195L-4 [341 b2 0s* . 102 b 191
99¢2-¥ 0°¢ 0‘s 0s* f 19
sse2-¥ o°t 0°2 09* ¢ Wt
y5E2-4 2*t 22 0°1 6 1€t
0sse-u £l 8¢ 02 92 10°8
&9EL-Y Iy (341 (44} 62 186
19524 §°2 (33 0s* g2 908
9y€L-d 82 (3 09° 102 10°2
sygL-Y 92 134 0s° 22 w9
99€L-Y 9°f bt os* 102 102
(42428 | 4 2y 0%° 6€ It
2yEL-Y 2 (34 102 £l 188
LygL-y Z 82 9L st BT
s2cL-¥ Tecy 2°2 0L'0 108 2vs
9282~ 009 0§ 0s* ot R A
¥39UNN (Wdd) (Wdd) (Hdd) (Wdd) (Wdd)
374mWYS s s CH ay ©Los-Nd

L £y 1°c ol 0°9 N
01 &€ 149 £ TR 2y
150° 27 L) 89" §°2 22
191 g i 2 1°2 y°
190° 0°¢ 8 2y 13 18¢°
e 'K 28 t ¥ ot
ala% 0°8 21 th L' 8y"
1210 102 2l i ¢ ¥5°
Rty 0 L°2 £°6 9°9 2'
190° 0°2 s 9°¢ 09° 1t
N 8°s 89 21 [ 29°
180° 6°s 2°9. 2 2l° 9t
Iz £°9 ot 2l £y 2l
150° §*2 1S, 9°¢ 62" s6°
150° 8y i 3 2y 94
as0° 99 6"y L8 €2 99°
60 (A7) 06 oL [ 1
1014° e 1 2l 6% 0t
150° 2oy 0°6 Le 2's 06*
gr4% 1% 2} 1 8*} o.w
2t 0°6 £°6 vy 0°¢ $*
a1 th 9l Lo 0y 29°
e 0°L hw 3 ~.~ st
% £ 2 95 'S 13
180" 82 L2 £y £8" Lo
1U0* y°s i°6 £ 29° £
i€z ] 81 ’”" 6%} 0°2
162° 6% 91 1 22 £
1z L 69 98 L2 £y’
ne* I3 T 82 33 12
161 £ 28 oL 61 2t
190° 92 66 L 09" '
griy 99 £°6 91 y'e 't
192° 0°¢ 12 oL £°2 £y
j02° s i 0°¢ o.w 4y
L0 0 1 L2 8° 2°s
KL 92 9°2 $'¢ 0} 81

(Wdd) (Wdd) . (Wdd) (Wdd) tHdd) (Wdd)
§-4d ad $~IN $-aN S-aN S$~On

-~y
-

~ O
.
. -

O 1 WV S N
* o v s e

-y
-~

NSO
R
"o M NO NN O ™Mo PN

~
.

o208~y
£928-¥

L9280~y
glLeg-y
6028-¥
8028~-¥
L028-¥

99t~y
s9Lg-¥
02si-¥
61624
gigL-¥

215L-¥
91S5L-¥
§hsL-y
43222 ]
Liy2-y

0Ly2-¥
6092-Y
8092-Y
4092-¥
90YyL-¥

29¢€4-¥
99¢L-4
§eL-¥
L317Ad.
0sss-¥

69524
L9§2-¥
995s-4
SYEL-¥
yyEL-Y

£98L-¥
298L-¥
(32728 ]
§2eL-Y
y28L-¥

(Wdd)
. NW

YILUNN
37dWYS

. G3INNILNOI~-~SISVE- TY0I-3TOHM ‘NO d3L¥0d3IY
VINISHIA ZAINNOY 3SIA WONS SITJHYS TV0) SNONIWNLIIE 2§ 40 NOTLISOJWOD AN3IW3ITI 3IIVYL ANV Z¥ONIW ‘UOFVYW--°I§ 3tavi



4

yYyeg-y 2t (1] 9° 12 0l 12 e°t 159 §°2 e’ 8l o4t i 't y928-¥
f£h28-¥ 92 L9 L° §°2 0s* ' (A4} RIS N (a4 (1% si* Ly 6L o°t g£r28-¥
Ly2g-¥ 114 £°2 S°® 2°¢ 0l ) 2%’ 8°1 [ S84 £2° 2L’ 89 (25 08* L728-¥
oi28-d []) 9t [ 3 veL 0y° [33 4t (34 Y 6t £t ozt 95" 2te o128-y¥
6028-¥ 1) y°s 9 £°f og" ot 6%° e s°t YL e’ ost 180 0L° 6028~
9026-¥ £2 £l 8 9°s 0s° £2 28° RIS §°2 et €2 ol ey 9t 8028 -¥
1028-¥ 114 1) ot [ 384 06° v§ [ €9 0°¢ g2 (244 ost 22! ' 2028-¥
/5] 991¢6-4 o€ L 0°4 '8 0y* 92 9°t s ¢ s2* g2t 86 Ly 9t 9918-¥
€5} $918-¥ 0¢ (381 0°1 2°¢ 09° X4 2°? 196° 6°f 9’ Lyé 002 £ °2 S9lg-¥
&) 026.-¥ L9 6°2 9 (%3 0L° 0°8 99 64 sl o2 e ost 2 2l 0ese-¥
2 (1378 ] 113 £°¢ 8- y°s 108" [ LE N ause 9'e 12 (194 091 el i 61s.-¥
= sisi-¥ L Ly 9* 02 0y 9 "y 98° 82 £2* st oot et ooy gLs-¥
o Lis-¥ 8s £2 21 €9 09° 62 2°1 01 9y g2 15} 28 oz £42 1152-
R 9152~ 52 £t y 01 of* 08 09° w2 0l v 50 62 £ 0t 9154-¥
€3] SiS2-¥ 92 6°€ £ €°¢ L) [ " 82 9°1L y2* 20¢ 04 I3 £t Stse-¥
o2 21yL-~¥ 92 9°2 9° [ a '8 89 iz [ 3¢ 02! "' i 9" i 2LhL-¥
£ bivi-y 6l 8 6° (4 L} 22 [ 2y 9°t og* (1A 14 (138 101 Live-y
! 0L92-¥ [14 02 0°t il [ 114 °L LI 9°< L2t 22! (1) s 1e2 0ly2-¥
oot 60%4-¥ §2 ¥t 4° £°9 e i°e LN e £°2 1% iHe (31 92 ! 6072-Y
= 80y.-¥ €} ‘ [ 0 (384 8 §2 2°e ss” "€ s2* 1IN ost 8y 61 8092-¥
10%2-¥ ! K] 6 0'y 0 22 54 AN N £c 95’ 02z §s* 6t 2092-¥
mm 90%2-¥ 92 2 8 LS e 92 Ll 104° 9y (T4 (134 0%2 99° [ 34 90%2-¥
= 1952~ L £*8 L 9 06* 2t it w2 52 s2° 0z 89 92t 201 2952~
. 99EL-¥ 9L 9°Y 8° | 06" ’" £ e y°€ R 12 1] 2L I 99844
SSsL-y [ 3¢ 0°¢ s 8°g £ L0 99 94° £°1 st ye 28 180* 0¢é° SSEL-Y
=] y58l-y §°y 948 §° 6°€ os* 24 i s 0L (45 102 [4} woe 04 ysEL-¥
= 0s£2-¥ " 92 1 9t £ 2 ot us: L2 sc 0z ost  tye L2 0sEL-¥
=] 6952~ 02 " 6 ot 09° £ 6 99° 202 22 0zt ort  zee 02 8952-¥
7] Ly€L-¥ 92 ys L 0°¢ 0l []] g6° e £°2 12 12 L9 "L yeL l9€l-N
— 99¢L-¥ [13 sun n” .o- 0L 9 £ it $°¢ 02°* g2* 08¢ [{ N £ 99¢L~¥
= §yEs-¥ o 62 9 be2 0y 0z 9y 108 ° N e 91 8L L2 £l §962-¥
mw yy¢L-4 L°s 6°t | 3 y°s og* (1% 2 0t £ 0z* 90" ot2 tie .0t yy£l-¥
< £982-8 0§ 113 a“ n”n £y 62 w“— s 6°2 os* 92* 12 2L g1 £9€2-¥
— 2yeL-¥ 8l §2 o.- o.o mn“ 6l o.- ey [ 3% os* L ozl 6L 0°2 2y5L-¥
Z bheL-y 61 11 9 e 0y 113 €°4 e 44 1% LIS 0t € $°t 3282
= §284-¥ .c- -an ono snn 0y°0o B L LL°0 1220 $°t 1o 60°0 042 Lo 2t SZEL-¥
y2gl-y 1°9 Ld ] 9 e°g 0s°* 2°6 £9° e s°l oL* ot° £9 £t 0t YzeeL-y
2
mH YIGNNN (Wdd) (Wdd) (Wdd) (Wdd) (Wdd) (Ndd) (Wdd) (Wdd) (Wdd) Amumv (Hdd) (Wdd) ﬂtmuvlunuonnﬂﬂwmwuc||xuut:z
3VdNYS s-¥1 N2 aa S-A L] S=A s-1 Hi -1 3 vi §$-¥$ S-NS§ ns 37dNYS

48

VINIOUIA “ALNNO) 3ISIA WONJ S$3TJWYS V0D SNONINNLI® I€ 40 NOILISOJWO) IN3IW31I 3IVYL OGNV “MONIW ‘HOPYH--°3¢

GINNILINGI-=SISVE TV0I-2T0HA NO Q31¥043N

3evy




PUBLICATION 63

Table 6a--Statistical summation of proximate and ultimate analyses, heat of combustion, forms
of sulfur, and ash-fusion temperature of samples in this report .

Observed range Arithmetic  Geometric
Proximate and Ultimate Analyses (percent) maximum _minimum mean mean
Moisture 1.30 8.90 2.81 2.66
Volitile matter 19.10 44 .50 31.37 31.01
Fixed carbon 28.50 64.20 54.48 54.14
Ash 3.00 50.30 11.24 9.55
Hydrogen 3.00 6.30 5.10 5.08
Carbon 39.20 81.80 73.44 73.0¢
Nitrogen 0.40 1.80 1.45 1.43
Oxygen 4.80 12.30 7.50 7.39
Sulfur 0.50 4.50 1.16 0.99
Heat of combustion {Btu/1b.) 69.48 144.70 131.15 130.51
Forms of sulfur (percent)
Sulfate 0.01 0.42 0.04 0.02
Pyritic 0.03 3.02 0.50 0.27
Organic 0.25 1.62 0.62 0.59
Ash-fusion temperature (°C)
Initial deformation 19.00 29.10 24.18 24.05
Softening temperature 20.50 29.10 24.70 24.61
Fluid temperature 21.40 29.10 25.51 25.44
Free-swelling index 1.5 9.0 7.5 7.3

*
As received.
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*
Table 6b: Statistical summation of oxides from ash of coal samples in this report.

Observed range Arithmetic Geometric
Oxide minimum  maximum mean mean
$i0 22.00  70.00 49.00 48.00
Al 83 14.00  36.00 27.00 26.00
Cab 0.32 5.50 1.70 1.30
Mg0 0.33 2.00 1.00 0.94
Na..0 0.08 1.30 0.43 0.36
k.8 0.62 5.20 2.60 2.30
Fé 0, 2.50  51.00 11.00 8.50
Mnd 0.004  0.25 0.03 0.02
Ti0, 0.63 3.50 1.50 1.40
P02 0.02 4.00 0.58 0.26
553 0.25 7.00 2.00 1.60

*
A1l data is in percent.
Samples ashed at 515°C.
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Table 6¢c.--Statistical summary of trace-element concentration of coal samples in this report.

Observed range Arithmetic Geometric
Element Minimum  Maximum mean mean
Ag 0.01 0.91 0.04 0.03
As 1.00 123.00 16.00 7.30
B 2.40 82.00 17.00 15.00
Ba 28.00 462.00 109.00 92.00
Be 0.39 5.40 1.90 1.60
Br 0.14 8.00 2.10 1.10
Cd 0.02 0.21 0.08 0.07
Ce 5.00 70.00 21.00 19.00
¢l 50.00 1700.00 362.00 264.00
Co 1.50 18.00 . 6.50 5.50
Cr 4.60 57.00 . 16.00 14.00
Cs 0.10 7.00 1.40 0.90
Cu 7.40 40.00 18.00 17.00
Dy 2.40 3.40 2.90 2.90
Er 0.50 2.20 1.20 1.10
Eu 0.13 1.30 0.37 0.34
F 10.00 560.00 101.00 71.00
Ga 0.96 21.00 5.20 4.50
Gd 0.66 7.60 2.30 2.00
Ge 0.14 13.00 1.60 0.88
Hf 0.20 3.10 0.86 0.73
Hg 0.01 0.50 0.14 0.10
La 3.00 40.00 12.00 10.00
Li 2.90 177.00 24.00 17.00
Lu 0.05 0.40 0.15 0.13
Mn 2.00 443.00 26.00 13.00
Mo 0.23 4,40 1.40 1.20
Nb 0.32 9.20 2.90 2.20
Nd 2.70 22.00 9.80 8.60
Ni 4.70 38.00 12.00 11.00
Pb 1.30 22.00 7.40 6.0
Pd 0.04 11.00 5.70 0.65
Pr 3.60 9.90 6.30 6.00
Rb 6.00 115.00 28.00 23.00
Sb 0.20 5.90 1.00 0.81
Sc 1.40 13.00 3.70 3.30
Se 0.70 7.50 3.20 2.90
Sm 0.50 5.50 1.70 1.60
Sn 0.07 3.40 0.75 0.52
Sr 40.00 381.00 144.00 129.00
Ta 0.002 0.55 0.05 . 0.02
Tb 0.04 1.00 0.32 0.27
Th 0.80 10.00 3.30 2.80
Tl 0.51 2.80 1.60 1.40
U 0.30 4.40 1.60 1.30
v 6.20 87.00 22.00 18.00
W 0.009 0.68 0.09 0.06
Y 1.30 17.00 6.70 5.90
Yb 0.40 3.10 0.94 0.86
In 1.60 92.00 12.00 8.50
Ir 2.50 80.00 22.00 17.00

*
A1l data are in parts-per-million and are reported on a whole-coal basis
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Table 7a.--Comparison of proximate and ultimate analyses, heat of combustion, forms of sulfur
and ash-fusion temperature between Appalachian samples (Zubgric, et.al., 1980) and Virginia
samplies (this report and Henderson, et.al., 1981 combined).

Geometric mean

Proximate and Ultimate Analyses (percent) Virginia Appalachian
Moisture 2.70 2.50
Volitile matter 30.30 28.10
Fixed carbon 55.60 54.70
Ash 8.30 9.70
Hydrogen 5.10 4.90
Carbon 74.00 71.80
Nitrogen 1.40 1.30
Oxygen 7.30 7.10
Sulfur 1.00 1.40

Heat of Combustion (Btu/1b.) 132.07 127.30

Forms of Sulfur (percent)

Sulfate 0.02 0.04
Pyritic 0.28 0.62
Orgonic 0.59 0.76

Ash-fusion Temperature (°C)

Initial deformation 23.61 12.60
Softening temperature 24.32 13.00
Fluid temperature 25.11 13.60

Free-swelling Index 7.4 5.6

*
As-received
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Table 7b--Comparison of oxide content in ash between Appalachian samples {Zubovic, et.al.,
1980) and Virginia sampies (this report and Henderson, et.al., 1981 combined).*

Geometric mean .

Oxide , e o Virginia  Appalachian,- ;
Si02 ) . 45.00 43,00
Al203 24.00 24.00
a0~ S e 1.70 1.40 Lo
‘Mg0 o o 0.92 0.68
Na20 0.47 0.34
K20 2.00 1.60
Fe203 9.60 11.00
MnO 0.02 0.02
Ti02 1.30 1.10
p205 0.16 0.13
2.20 1.70

503

* ¢ . &
A1l samples were ashed at 515°C. Data in percent.

,.)‘“:
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Table 7c.--Comparison of concentration of trace elements between Appalachian samples
(Zubovic, gt.al., 1980) and Virginia samples (this report and Henderson, et.al., 1981
combined).

Geometric mean

Element Virginia Appatachian
Ag 0.03 0.03
As 7.80 8.40
B 13.00 14.00
Ba 78.00 48.00
Be 1.70 1.90
Cd 0.06 0.07
Ce 16.00 16.00
Co 5.80 6.20
Cr 12.00 14.00
Cs 0.71 0.66
Cu 16.00 15.00
Eu 0.30 0.33
F 78.00 51.00
Ga 3.90 4.80
Ge 1.10 1.10
Hf 0.63 0.61
Hg 0.08 0.12
La 8.40 8.80
Li 13.00 15.00
Lu 0.13 0.15
Mn 14.00 14.00
Mo 1.30 1.50
Nb 1.60 1.40
Nd 7.70 4.20
Ni 9.90 12.00
Pb 4.90 7.00
Sb 0.76 0.73
Sc 2.90 3.30
Se 2.70 2.80
Sm 1.40 1.60
Sr 97.00 65.00
Td 0.26 0.26
U 1.30 1.30
v 15.00 16.00
Y , 5.80 6.20
Yb 0.77 0.84
In 9.70 14.00
Ir 13.00 13.00

*All data are in parts-per-million and are reported on a whole-coal basis. All data in
percent.
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